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1 .O INTRODUCTION 

This closeout report summarizes the source removal action conducted at Ryan’s Pit, also 
known as Individual hazardous Substance Site (IHSS) 109, by Rocky Mountain Remediation 
Services (RMRS). This action included the excavation and treatment of approximately 180 
cubic yards of soil and debris contaminated with volatile organic compounds (VOCs). The 
project was initiated in July 1995 and completed in September 1996, with the return of the 
treated soil to the original site. It was the first project executed for cleanup under the IHSS risk 
prioritization effort approved by the Colorado Department of Public Health and Env/ronment 
(CDPHE) and the U. S. Environmental Protection Agency (EPA) in September 1995. 

This closeout report contains the information necessary to document closure of the project and 
attainment of the project objectives. This includes: 

a a description of the activities performed in support of the source removal action; 

a verification of the attainment of performance standards for excavation and treatment of 
soils; 

a description of deviations from the decision documents controlling this action; 

a discussion of disposition of the miscellaneous waste streams generated during the 
project. 

2.0 BACKGROUND 

Ryan’s Pit was used from approximately 1966 to 1970 for the disposal of VOCs and small 
quantities of debris (e.g., drum carcasses). The site is located south of the 903 Pad and was 
approximately 32 feet long and 18 feet wide (Figure 1). Results of environmental investigations 
conducted between 1992 and 1995 identified Ryan’s Pit as a significant contributor to the 
degradation of groundwater in this area. The primary chemicals of concern at Ryan’s Pit 
included 1,1,1 -trichloroethane (1 ,l ,l TCA), tetrachloroethane (PCE), and trichloroethene (TCE). 
Information summarizing the previous environmental investigations is contained in three 
documents: 

Phase I1 RCRA Facilities /nV8StigatiOn/Remed/ Investigation Report, 903 Pad, Mound 
Area, and €ast Trenches, Operable Unit No. 2. Rocky Flats Environmental Technology 
Site, Golden, Colorado, May 1995. (DOE, 1995). 

0 Operable Unit No. 2, Subsurface Interim Measures/lnterim Remedial Action 
P/an/€nvironmental Assessment Soil Vapor Survey. Rocky Flats Plant. Golden, 
Colorado, June 1994. (EG&G, 1994). 

DOCUMENT CLksSlFlCATKlFl 
REVIEW WAIVER PER 

CLASSIFICATION OFFICE 
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FIGURE 1. RYAN'S PIT SITE MAP 
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e Source Removal Action, Preliminary Investigation for Ryan's Pit (Trench T-2) 
Remediation, (Internal draft), August 28, 1995. (RMRS, 199%). 

Using the results of these environmental investigations, Ryan's Pit was ranked fourth on the 
IHSS Ranking and Prioritization List due to high chemical concentrations in soil (e.g., VOCs), 
high mobility, and a high potential for further release. As a result of this evaluation, Ryan's Pit 
was selected for remediaton as an accelerated action source removal. 

Three decision documents and two sampling and analysis plans (SAPS) were used to complete 
the source removal. These documents covered the excavation, treatment and return of soil to 
Ryan's Pit, and are described below: 

e Final Proposed Action Memorandum for the Remediation of Individual Hazardous 
Substance Site 109, Ryan's Pit, RF/ER-95-0097.UN, Rev. 5,  August 24, 1995. (RMRS, 
1995b). 

This Proposed Action Memorandum (PAM) was the initial authorizing document for the Ryan's 
Pit source removal. This "source removal PAM" provided the framework for the excavation, 
treatment and return of soils to the pit. This PAM referenced the Rocky Flats Environmental 
Technology Site (RFETS) Programmatic Preliminary Remedial Goals (PPRGs) as the 
excavation cleanup standards for the VOCs within the trench. The document stated that 
radiological wastes were not suspected of being disposed at Ryan's Pit, but if encountered 
above the PPRGs for subsurface soil, the radiologically contaminated soil would be 
appropriately dispositioned. During the final reviews of this PAM, the CDPHE determined that 
the onsite treatment of Ryan's Pit soils would require a modification to the Rocky Flats Part 6 
Hazardous Waste Operating Permit. This permit modification is described later in this section. 

e Sampling and Analysis Plan for the Remediation of Ryan's Pit, Operable Unit 2,  Rev 5.  
August 28,1995. (RMRS, 1995~). 

This was the main SAP used to support the excavation and treatment of Ryan's Pit sails. This 
plan included field screening using a field gas chromatograph (GC) to guide excavation 
activities followed by the collection of ten soil samples for VOC (using €PA CLP methodology) 
and radiological analyses to definitively document any remaining contaminants at the 
boundaries of the trench excavation. After completion of the excavation, the SAP required the 
collection of one composite sample per roll-off container for toxic characteristic leaching 
procedure (TCLP) metals and radioisotopes. This data would be used to evaluate the soil with 
respect to the hazardous waste criteria for metals established in 6 CCR 1007-3, Section 
261.24, and the PPRGs for radionuclides prior to return to the excavation. Finally, VOC soil 
analysis were required from every batch or "oven" (3-5 yd3) of soil, both pre and post treatment. 
These samples would be used to evaluate removal efficiency from the thermal desorption unit, 
and to determine ifthe VOC performance standards were met. The SAP  required that these 
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samples be analyzed using a field GC, and that one sample per ten would be analyzed for 
VOCs in a laboratory using SW846 Method 8240. 

a Proposed Action Memorandum and Draft Modification of the Corrective Action Section 
of the Operating Permit for Rocky Flats Environmental Technology Site, November 1 1,  
1995. (RMRS 19954). 

This document was prepared to meet CDPHE requirements to control the onsite storage and 
subsequent treatment of soils excavated from Ryan's Pit. This "permit modification" was 
developed to compliment the source removal PAM. The document established basic operating 
parameters for the processing of Ryan's Pit soils. This document also established performance 
standards for the treatment of VOC contaminated soils processed by the TDU. The 
performance standards were taken from an EPA soil screening guidance document (EPA, 
1 994). 

Modification to the Proposed Action Memorandum for the Remediation of Individual 
Hazardous Substance Site 709, Ryan's Pit, RF/ER-96-0022.UN, Rev. 4, April, 9, 1996. 
(RMRS, 1996a). 

Sampling activities conducted in support of the excavation of Ryan's Pit indicated that Ryan's 
Pit contained radionuclide levels in excess of the PPRGs (10" risk) discussed in the original 
source removal PAM (RMRS, 1995b). As a result, return of treated soil to the trench was 
determined to be inappropriate without further radiological evaluation. Therefore, the data from 
Ryan's Pit soils was reevaluated and determined to be an 8.1 xl0" excess cancer risk from the 
sum of the radionuclides in Ryan's Pit soils. The PAM Modification described the risk 
evaluation and stated that since the risk was within EPAs acceptable range of lifetime cancer 
risk to an individual of I O 4  to lo", return of the soil to the trench was acceptable. The PAM 
Modification was then placed in the public reading rooms for review and comment. 

During public review, a comment was made stating the soils should not be returned to Ryan's 
Pit until the soil could be evaluated with respect to the Action Levels & Standards Framework 
(ALF) being developed by a working group in support of the Rocky Flats Cleanup Agreement 
(RFCA). In the subsequent Responsiveness Summary, it was agreed to delay returning the 
soils to Ryan's Pit until this evaluation could be performed. Subsequently, in an agreement 
signed by DOE, €PA and CDPHE, on May 30, 1996 (DOE, 1996), it was agreed that the 
working group's proposed Tier I subsurface soil action levels should be used as temporary "put 
back' levels for excavated soil from Ryan's Pit. This agreement is included in Appendix 3 of 
this report. 
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Field Sampling Plan to Support the Final Disposition of Treated Soil from the Ryan's Pit 
Source Removal Project, RF/ER-96-0043.UN, Rev. 0, July 31, 1996. (RMRS, 1996b). 

This plan was developed to determine if the Ryan's Pit soil met the radiological "put back'' levels 
required by the May 30, 1996 Agency Agreement (DOE, 1996), and being developed for the 
RFCA. The plan required the collection of three samples per roll-off container. Each sample 
was a composite of four subsamples collected systematically across the roll-off container. After 
the results of this sampling investigation were evaluated, the soil met the "put back" criteria and 
was returned to the original Ryan's Pit excavation (See Section 6.0). 

The following two sections of this closeout report detail the excavation and treatment activities, 
including the evaluation of the samples used to determine attainment of the various project 
objectives. 

3.0 EXCAVATION OF CONTAMINATED SOIUMATERIAL 

The excavation of Ryan's Pit was conducted between September 5th and 12th, 1995, in 
accordance with the PAM (RMRS, 199513). A track mounted backhoe was used to excavate 
approximately 180 yd3 of contaminated soil and debris, which was placed in nine roll-off 
containers and covered. An additional roll-off container was filled with topsoil scraped off the 
surface prior to start of excavation activities. The dimensions of the excavation were 32 feet 
long, 18 feet wide, with depth varying from 5.5 feet to 8 feet. Figure 2 depicts the trench 
excavation dimensions, the approximate location of excavation perimeter samples, and lists the 
surveyed corner coordinates of the excavation. 

3.1 Remaining Contaminant Levels 

In accordance with the SAP (RMRS, 1995c), once visible contamination was removed from the 
excavation and the area excavated to native material on the floor and walls, VOC screening 
samples were collected and analyzed using a field GC. These analyses were used as a field 
screening tool to determine if cleanup goals had been achieved, and if canfirmation sampling 
described below should proceed. The mobile GC analyses gave a preliminary indication that 
the PPRG-based cleanup levels had been achieved. 

Subsequently, ten cleanup confirmation samples were collected for analyses of VOCs and 
radionuclides by the onsite 881 laboratory, as outlined in the SAP. The VOCs were analyzed in 
accoidance with the EPAs Contract Laboratory Program Statement of Work for Organics 
Analysis, OLMO7.8Rev. The results of VOC and radionuclide confirmation samples collected 
from the pit floor and walls are presented in Tables 1 and 2 respectively. Figure 2 identifies the 
sample locations. The SAP defines the PPRG subsurface soil construction workerscenario as 
the clean-up criteria for the project. As shown in Tables 1 and 2, all confirmation samples met 
the clean-up criteria defined for this source removal. 
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FIGURE 2 RYAN'S PIT EXCAVATION DIMENSIONS, COORDINATES AND SAMPLE 
LOCATIONS 
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Arsenic 

Barium 

Cadmium 

3.2 Characterization of Excavated Soil 

0.080 (U) 0.080 (U) 5.0 

0.536 1.04 100.0 

0.003 (U) 0.0433 1 .o 

Excavated materials from Ryan's Pit were placed in nine roll-off containers containing 
contaminated trench soils and one roll-off container containing topsoil. The roll-offs containing 
contaminated trench soils were subsequently sampled for metals and radionuclides. The SAP 
(RMRS, 199%) required the samples collected for metals analysis to be analyzed according to 
the toxic characteristic leaching procedure (TCLP) method, so that soil could be evaluated with 
respect to the hazardous waste standards for metals found in 6 CCR 1007-3, Section 261.24. 
Samples collected for TCLP metals were first analyzed for total metals. This data was not 
required by the project, but can be found in the project files. The minimum and maximum 
results obtained from the TCLP metals analyses are given in Table 3. As the data indicates, no 
samples exceeded the hazardous waste thresholds cited above. The leachate recovered from 
the TCLP test was analyzed for additional metals, not required by 6 CCR 1007-3, Section 
261.24. This data can be found on the TCLP "Form 1s" in the project files. As a result of a mis 
communication, the TCLP analyses were not performed until 3 months after original sample 
collection. This resulted in exceeding the holding time (time until extraction) for the TCLP 
mercury analyses by approximately 2 months. However, mercury was not detected in the 
samples at a detection level of two orders of magnitude below the regulatory threshold. 

Lead 

Mercury 

Selenium 

1 

0.035 (U) 0.035 (U) 5.0 

0.002 (U) 0.002 (U) 0.2 

0,038 (U) 0.038 (U) 1 .o 

rABLE 3 TCLP METALS RESULTS FROM EXCAVATED RYAN'S PIT SOILS 

Chromium I 0.004 (U) I 0.0152 
.. . . -. 

I 5.0 -71 

I 5.0 
Data from sample numbers TR00012KH - TR00020KH 
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TABLE 1 EXCAVATION BOUNDARY VOC CONFIRMATION SAMPLING RESULTS 

Sample I Location I Sample# 

north wall A639901 ' I  I 
2 [east wall I A640001 

south wall A640101 3 1  I 
4 I westwall I A640201 

floor 

(west side) 

Analyte 

0.01 9 

PCE 1 0.002 (J) 12210 

4- Methyl 2-Pentanone 142000 
PCE I ::1 I2210 

None detected I 

I 0.014 I 2210 
PCE 

1,l-Dichloroethane 1 0.005 (J) pG TCE 0.002 (J) 5120 
~~ 

53000 1 I568 
1 ,l-Dichloroethane 
Chloroform 

PCE 10.003 (J) 12210 

PCE 0.013 2210 

TCE 19 5120 
4- Methyl 2-Pentanone 19 142000 

250 221 0 
100 1 16000 Toluene 

Ethylbenzene 28 148000 

PCE 

Xylene (total) 140 3100% 

' The PPRGs are based on construction worker, subsurface soil scenario, Rev 3., August 1995. 

.. 
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Table 4 presents the results of the radiochemical analyses performed on the first set of samples 
collected from the roll-off containers. As the table indicates, samples from six of the nine roll-off 
containers indicated radionuclide levels exceeding the PPRG criteria established by the PAM. 
As  a result, return of the soil following processing for VOCs was delayed pending further 
radionuclide evaluation (See Section 6.0). 

4.0 TREATMENT OF CONTAMINATED SOILS 

The excavated Ryan's Pit soil was treated using a low temperature thermal desorption unit 
(TDU). The treatment was performed between February 4 and February 19, 1996, and was 
conducted in accordance with the project's PAMIPermit Modification (RMRS, 1995d). The TDU 
was set up using a two "oven" system to treat soil. Each oven had a processing capacity of 
three to five yd3, which was also considered a "batch" for this project. The TDU used heat to 
raise the temperature of the contaminated media resulting in volatilization of the organic 
contaminants. Under vacuum, the heated airstream was pulled through a condenser unit, 
causing condensation of the VOCs along with water vapor. The condensate was subsequently 
treated at the Consolidated 'Water Treatment Facility (CVVTF) located in Building 891 to remove 
the VOCs prior to discharge. 

As required by the PAM/Permit Modification (RMRS, 1995d), prior to treatment soil was broken 
down into eight inch or smaller clumps, to ensure that all internal volumes were treated. 

The soil and drums carcasses excavated from Ryan's Pit were initially stored in nine roll-off 
containers. To facilitate loading of the TDU, soil from the roll-off containers was first unloaded 
in a containment area and then transferred to ovens using a small front-end loader. Water 
sprays were used for dust suppression during the movement of soils. Wind speed was 
monitored and operations ceased when speeds exceeded 35 miles per hour. Once treated, the 
soil from the original roll-offs (designated 1 through 9) was placed into decontaminated roll-off 
containers designated with letters A-J. 

Pre-treatment and post treatment samples were collected and analyzed for VOCs at the 881 
laboratory in accordance with the EPAs Contract Laboratory Program Statement of Work for 
Organics Analysis, OLM01.8 Rev. Each sample was composite of five grab samples collected 
from a single batch (oven). Thirty six batches (oven loads) of soil were originally treated in the 
TDU. Post treatment sample results from four of these batches exceeded the perForm,ance 
standards specified in the PAMIPermit Modification, (RMRS, 19954), and also given in Table 5. 
The highest concentration detected in these samples was PCE at 41 (E) mg/kg, which 
exceeded the performance standard of 11 mg/kg. The "E" is a data qualifier indicating.that the 
specified compound was detected above. the linear range of calibration for the instrument, and 
is therefore an estimated quantity. 
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The samples containing VOC concentrations exceeding the treatment performances standards 
represented batches 21, 22, 31, and 35. Following initial processing, these batches were 
placed into decontaminated roll-off containers with other batches of treated soil, prior to receipt 
of post treatment analytical results. As a result, soils meeting and exceeding the treatment 
performance standards were commingled. The roll-offs containing this soil were designated as 
roll-offs "I", "J", and "GIt. Since there was no way of segregating the commingled soil, all the 
soil within these three roll-off containers required re-treatment. The results from this re- 
treatment are contained in the samples representing batches 37 through 48, located in 
Appendix Al. All samples collected from these retreated batches met the performance 
standards stated in the PAMlPermit Modification (RMRS, 1995d). Results of final post- 
treatment samples are summarized in Table 5. More detailed information including sample 
numbers, corresponding batches, identification of the samples as pre- or post treatment, and 
the analytical results are given in Appendix 1. 

Following final processing the soils were stored in eleven roll-off containers (Roll-offs A, B, C, 
D, E, F,H,K,L,M,N) in the field operations yard and managed as low level radiologically 
contaminated environmental media, until the radiological issues could be addressed and 
disposition determined. Table 6 summarizes the details of soil treatment and storage. 
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TABLE 6 DETAILS OF SOIL TREATMENT AND ROLL-OFF STORAGE 
Original Roll-off 

F; 
5 
7 
Fi 
2 

2.3.9 
33R 
2.3.9 - 
-11-off also conta 

Batch Treated Soil Roll- Retreatment I off I Batch Number 
Final roll-off if 
retreated 

-~ 

1 A 
7 A 

3 A 

4 R 
5 A 

i n  r. 
11 n 
17 n 

J B  n 
14 n 

I I I 

is F I 
1FI F 

I 

75 H 
743 F 
77 H 

7R H 
I 4n4i 474 K I  

i s  pea gravel from in front of ovens 
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0 
5.0 MISCELLANEOUS WASTE STREAMS 

During the processing of soils, various secondary waste streams were generated and are 
described below. These waste streams were managed in a manner consistent with Rocky Flats 
policies and procedures and the requirements established in the PAM/Permit Modification 
(RMRS, 19956). 

Miscellaneous plastic items were uncovered during the excavation of Ryan's Pit. In general, the 
plastic was separated from soil and is being managed as low level mixed waste. Approximately 
twelve corroded drum carcasses were uncovered and subsequently treated in the TDU with 
Ryan's Pit soils. The drum carcasses were place in the ovens, beneath a layer of soil, and 
treated at the same temperature and for the same duration as the soil. These drums were 
subsequently separated from the soil and packaged in a full waste crate for storage and 
ultimate disposal. Because the drums were treated by thermal desorption, they were removed 
from regulation under the hazardous waste standards using a "determination of equivalent 
treatment" authorized by 40 CFR 268.42(b). The documentation supporting this determination 
is found in Appendix 2. As the requirements given in Appendix 2 state, some additional 
sampling of the drum carcasses will be required prior to ultimate disposal as low level 
radioactive waste. 

The granulated activated carbon (GAC) generated from polishing the TDU's offgas prior to e 
discharge was not spent at the completion of the Ryan's Pit Job. As a waste minimization 
opportunity, the GAC was saved for reuse on the T-3m-4 source removal project, which started 
approximately 4 months after Ryan's Pit soil was treated. As a result, the portion of this 
wastestream used for both projects carries the RCRA hazardous waste codes associated with 
both projects. In addition, the high efficiency particulate air (HEPA) filters used for the job were 
not spent at project completion. The filters are still in place within the portable HEPA filter 
housing trailer located in the buffer zone, for subsequent future use. Approximately 5,000 
gallons of condensate water was generated from this project and was transported to the C W F ,  
located in Building 891 for treatment. 

During return of the treated soil to Ryan's Pit, plastic liners used to line the roll-offs were 
removed as practicable. These liners were packaged in two "half crates" and contained a small 
amount of incidental commingled soil. Table 7 summarized the disposition of the Ryan's Pit 
secondary waste streams. 
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TABLE 7 DISPOSITION OF MISCELL 
f-., ,, 

Type of Material Waste Typel 
C haracteriration 

Misc. Plastic Debris Low Level Mixed, 
IDC 325, 
NRWOL T0083928-6 

plastic roll-off Low Level Rad, 
container liners/with IDC 326, 

commingled treated 
soil 

incidental NRWOL T0083928-9 

Corroded Drums Low Level Rad, 
IDC 480, 
NRWOL T0083928-7 

Granular Activated F001/F002 RCRA 
Carbon (GAC) Regulated Waste, 

IDC 1812, 
NRWOL TO0839284 

HEPA Filter Media FOOl/F002 RCRA 
Regulated Waste when 
spent, (IDC 490), 
NRWOL T0083928-3 

Condensate Water F001/F002 RCRA 
Regulated Waste, 
IDC 1952, 
NRWOL T0083928-2 

Spent PPE Non-hazardous, Non- 
radioactive, IDC 1326, 
NRWOL TO0839284 

\NEOUS RYAN'S I 
Quantity and 
Container Number 

27- thirty gallon 
drums: D85274, 
D85293, 08561 0, 
D85756, D86036, 
D86056, 
D86100-D86105, 
D86107-D86110, 
D86297, 

D86834 
D86794-D86802, 

2 half crates: 
H05264 
H05276 

T WASTE STREAMS 

Disposition 

RCRA permitted storage 
area 18.04 

Building 664 

1 full waste crate: 
PO2 126 

Building 664 

2500pounds 
Full waste crates: 
PO21 76, P02243, 
PO2245 

Package and proposed to be 
incinerated off-site, along 
with T-3K-4 GAC. 

3 filters Not currently spent. 
Contained in portable HEPA 
filter housing trailer. When 
spent will be considered a 
low level mixed waste. 

approx. 5000 
gallons 

Treated at 891 Facility 

17 bags of PPE RFETS Sanitary Landfill 
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6.0 RETURNING SOIL TO RYAN'S PIT 

The Ryan's Pit soil (after excavation, placement in roll-offs, removal from roll-offs for treatment, 
and subsequent return to roll-offs after treatment) had been greatly mixed. The preliminary 
phase of radiological sampling took place prior to much of the mixing. In addition, a relatively 
small sample set was collected during the preliminary sampling. After the treatment, soil from 
various 'roll-offs was commingled, thus, eliminating the possibility of correlating previous sample 
results to individual roll-offs. Therefore, a second phase of sampling was planned. As part of 
the second phase, a greater sampling frequency was planned; collecting three samples per roll- 
off instead of one composite sample. This approach is detailed in the SAP described in Section 
2.0 (RMRS, 1996b), and summarized below. 

The strategy of the plan was to collect three composite samples from each of the roll-offs 
containing treated Ryan's Pit soil. Per the plan, the samples were collected by dividing the roll- 
off containers into three equal area rectangles along the lengthwise axes of the roll-off. Four . 
subsamples were then collected from the surface soil in the roll-off, at the corners of each of the 
three individual rectangular cells, The samples were then thoroughly mixed (homogenized), 
and a single sample collected from the composited soil to represent that individual cell. Three 
samples were collected from each of eleven roll-offs, resulting in thirty-three total samples. This 
sampling activity was performed on August 8, 1996. 

The thirty three samples were analyzed using a high purity germanium (HPGe) detector in 
accordance with Radiological Engineering Procedure 14.01, Operation of the Nomad Portable 
Gamma Spectroscopy System. The analytical results were reported in a data table provided in 
the Interoffice Memorandum Report of Results from Gamma Ray Spectroscopy of Ryan's Pit 
Soil, RST-014-96 (K-H, 1996) which is given in Appendix 3. 

As shown in the data table, these results were compared with the RFCA Tier I and Tier II 
Subsurface Soil Action Levels for radionuclides. The sum of the ratios of the radionuclide 
results were evaluated with respect to the Tier I values and was calculated at 0.1 1. The sum of 
the ratios of the radionuclides was also evaluated with respect to the Tier II values and was 
calculated at 0.60. Therefore, the Ryan's Pit soil met the requirements stipulated by the EPA, 
CDPHE, and DOE for return to the excavation. 

On September 16 and September 17, 1996, the treated soil was returned to Ryan's Pit and was 
covered with the original, untreated topsoil removed at the beginning of the project. On 
September 30, 1996 the site was revegetated with native grass seed, and covered with a 
stabilization material, ConCover@, to hold the seed in place. 
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APPENDIX I 

Analytical Results Supporting Ryan’s Pit Project 

A I  Analytical Results for Ryan’s Pit Soil Treatment Process 

Volatile Organic Compounds 

A2 Analytical Results for Ryan’s Pit Excavation 

Volatile Organic Compounds 
Total Metals 
TCLP Metals 
Radionuclides 



Data validation and PARCC parameter evaluation will be reported as a separate data summary 
report when completed. 



Appendix A I  
Ryan’s Plt Soil Treatment - Samples 
Vola:Ne Cyan ic  Compounds 

1- 
PV@lOO.JT 
PVrjl S031T 
PL ’C iCX IT  
PVO1Pc)SIT 

PVC1007lT 
PVOl008lT 
PVO10091T 
PVO 101 OIT 
PVOIOIIIT 
PVOlO1 ZIT 
PVO1013lT 
PVO 1 0 14lT 
PVO10151T 
PVO 1 01 61T 
PVO 1 0 1 71T 
PVO 10 18lT 
PVO 10 1 91T 
PVOl0201T 
PV01021 IT 
PVO10221T 
PVO10231T 
PVO10241T 
PVO10251T 
PVO10261T 
PV010271T 
PV010281T 
PV010291T 
PVO10301T 
PVO1031 IT 

iPVOi00iI;IT ii 

PVO1032lT 
,W010331T 
PV010341T 
PVO10351T 
PVO10361T 
PVOI 0371T 
PVOI 0381T 
PVO10391T 
PVOl0401T 
PVO104 1 IT 
PVO 1 042 IT 
PVOl0431T 
PVO 1 OMIT 
PVO1045lT 
PV010461T 
PVOl0471T 
PVOI 0481T 
PVOlO491T 
PV010501T 
PVOlO51 IT 
PVOl0521T 
PVOl0531T 
PVO10541T 
PVOl0551T 
PVO10561T 
PVO10571T 
PV010581T 
W01059lT 
W010601T 
W01061 IT 
W010621T 
WO1063lT 
PVOl064lT 

Real 
Real 
Real 
Real 
Real 
Real 
Real 
Real 
Real 
Real 
DUP 
Real 
DUP 
Real 
DUP 
Real 
DUP 
Real 
Real 
Real 
Real 
Real 
Real 
Real 
Real 
Real 
Real 
Real 
DUP 
Real 
DUP 
Real 
DUP 
Real 
DUP 
Real 
Real 
Real 
Real 
Real 
Real 
Real 
Real 
Real 
Real 
Real 
DUP - 

- 
Oven 
North 
South 
North 
South 
North 
South 
North 
South 
South 
South 
North 
North 
South 
South 
North 
North 
South 
Yorth 
South 
Uorth 
South 
Uorth 
South 
Uorth 
South 
Uorth 
South 
South 
rlorth 
Jorth 
South 
South 
rlorth 
Jorth 
South 
lorth 
South 
Jorth 
jouth 
Jorth 
huth 
Jorth 
W t h  
Jorth 
;outh 
iouth, 
Jorth 
Jorth 
;outh 
;outh 
Sorth 
Jorth 
iouth 
lorth 
iouth 
lorth 
iouth 
lorth 
iouth 
lorth 
;outh 
lorth 
iouth 
iouth 

- 

- 

I Source Rolloff 

Page 1 

- 
Dest Rollc 



Appendix A1 
Ryan's Pit Soil Treatment - Samples 
Volatile Organic Compounds 

Page 2 

3V010671T 
PVO10681T 
PVOl0691T 
PVO10701T 
PVO 107 1 IT 
PVO 1072 IT 
PVO10731T 
PVOlO74lT 
PVOl075lT 
PVO10761T 
PVO10771T 
PVO10781T 
PVOl079lT 
PVO108OIT 
PVOl081 IT 
PVO 1082 IT 
PVO10831T 
PVOl0841T 
PVOl085lT 
PVOl0861T 
PVO10871T 
PVOl0881T 
PVOl089lT 
PVOl0901T 
PVO1091 IT 
PVO 1 092 IT 
PVO10931T 
PVO 1 094lT 
PVO10951T 
PV010961T 
V010971T 
PVOlO981T 
PVOl0991T 
PVOl1001T 
PVOllOllT 
PVOl1021T 
PVO11031T 
PVOl104lT 
PVOl105lT 
PVO11061T 
PVOl1071T 
PVOl1081T 
PVOl1091T 
PVO11101T 
PVOl111 IT 
PVOl1121T 
PVOI 1 13lT 
PVOl1141T 
PVO1115lT 
PVO1116lT 
PVO11171T 
PVOl 1 1 81T 
PVO11191T 
PVOl1201T 
PV011211T 
PVOl1221T 
PVOl1231T 
PVOl1241T 
PVO11251T 

DUP 
Real 
DUP 
Real 
CUP 
Real 
Real 
Real 
Real 
Real 
Real 
Real 
Real 
Real 
Real 
Real 
DUP 
Real 
DUP 
Real 
DUP 
Real 
DUP 
Real 
Real 
Real 
Real 
Real 
Real 
Real 
Real 
Real 
Real 
Real 
DUP 
Real 
DUP 
Real 
DUP 
Real 
DUP 
Real 
Real 
Real 
Real 
Real 
Real 
Real 
Real 
Real 
Real 
Real 
DUP 
Real 
DUP 
Real 
DUP 
Real 
DUD 

Source Rolloff 
5 
5 
2 
2 
2 
2 
2 
2 
2 3  
2 3  
2 3  
2.3 
2.3 
2.3.9 
2.3 
2,3.9 
2.3,9 
2,3,9 
2,3,9 
2,3 ,9  
2,3.9 
L3.9 
2,3,9 
2,3,9 
2,3,9 
2,3,9 
2,3,9 
2,3,9 
I 
I 
I 
I 
I,J 
1 , J  
I,J 
I , J  

I,J 
I,J 
I , J  
I , J  

I,J 
G 
I,J 
G 
G 
G 
G 
E 
G 
G 
G 
G 

Dest Rollof 
F 
F 

H 
H 

I 
H 

I 
I 

J 
J 
I 
I 

J 
J 

K 
K 

K 
K 
K 
K 

L 
L 

L 
M 

M 
M 

M 
M 
M 
M 

". 



Appendix 4: 
Ryan's Pit Soil Treatment - Analytical Data 
Volatile Grganic Compounds 

Sarnpk IO PVOlCI021T 

0.00 
0.00 
0.00 
0.00 
6.00 
0.00 
0.00 
0.00 
0.00 
4.00 

10.00 
6.00 

10.00 
10.00 
10.00 
10.00 
10.00,u 

Page ? 

u 
u 
u 
u 
J 
u 
u 
u 
u 
J 
u 
J 
u 
u 
u 
u 

Araly :e 
CHLOROMETHANE 
B R 0 A40 M E T  HA N E 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
I ,1-DICHLOROETHENE 
1,l-DICHLOROETHANE 
1,2-DICHLOROETHENE 

1,2-OICHLOROETHANE 
2-8 UTAN 0 N E 
1 , 1 , 1 -TRICHLOROETHANE 

CHLOROFORM 

CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DlCHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 

BENZENE 

BROMOFORM 

1 ,I ,2-TRICHLOROETHANE 

TRANS-1,3-DICHLOROPROPENE 

4-METHY L-2-PENTANONE 
2-HEXANONE 

l11,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 

~XYLENE - 

Sample ID : PVO10031T 

VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE .CHLORIDE I ACETONE 

#VINYL CHLORIDE 
CHLOROETHANE I METHYLENE .CHLORIDE 

1 ACETONE 
CARBON DISULFIDE 
1,l-DICHLOROETHENE 
1,l-DICHLOROETHANE 
1,2-DICHLOROETHENE 
CHLOROFORM 
1,2-DlCHLOROETHANE 
2-BUTANON E 
1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
l12-DICHLOROPROPANE 
CIS-1 ,BDICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 

BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 

1,1,2-TRlCHLOROETHANE 

Units uglKg 

10 00 
10.00 
10.00 
10 00 
10.00 
10 00 
10.00 

10.00 u 
10.00 u 
10.00 u 1 10.00 u 

Units: uglKg 

Result 
10.00 
10.00 
10.00 
10.00 
10.00 
4.00 

10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
2.00 

10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 

U 

IU 
IJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 



Appendix A1 
Ryan's Pit Soil Treatment - Analytical Data 
Volatile Organic Compounds 

Sample ID PVOlOO3lT Units ug/Kg 

I 
2-H EXAN ON E 
TETRACHLOROETHENE ! l11.2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
XYLENE 

1000 u 
10~.00 u 
1000  u 
1000  u 
1000 u 

Sample ID : PVO10041T 

Analyte 

BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHY LE NE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,l-DICHLOROETHENE 
1,1 -DICHLOROETHANE 
1,2-DICHLOROETHENE 

1,2-DlCHLOROETHANE 
2-BUTANONE 
1,1,1-TRICHLOROETHANE 

CHLOROFORM 

CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
l11,2-TRICHLOROETHANE 
BENZENE I TRANS-1,3-OICHLOROPROPENE 
BROMOFORM 

2-HEXANONE 
TETRACHLOROETHENE 
1,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
XYLENE 

4-METHYL-2-PENTANONE 

Units uglKg 

Result 

10.00 
10.00 

- 10.00 

- 
Qual 
U 

U 

- 
iu 

Sample ID : PVO10051T Units : ug/Kg 

VINYL CHLORIDE 
CHLOROETHANE 
METHY LEN E CHLORIDE 

.CARBON DISULFIDE 
i ,I-DICHLOROETHENE 
1 ,l-DICHLOROETHANE I 1,2-DICHLOROETHENE ' 

10.00 
10.00 I 10.00 

BJ 
lu 

/u* 
!U 
' U  

Page 2 



Appendix AI 
Ryan's Pit Soil Treatment - Analytical Data 
Volatile Organic Compounds 

Sample ID PVO10051T 

Page 3 

Analyte 
CHLOROFORM 
1 2-DICHLOROETHANE 
2-BUTANON E 
1 1 ,I-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
I 2-DICHLOROPROPANE 
C13-1~3- D I c H LOR o P R o P E N E 
TRI C H LO ROETH EN E 
DIBROMOCHLOROMETHANE 
1,1,2-TRlCHLOROETHANE 

TRANS-I ,3-DICHLOROPROPENE 

4-METHY L-2-PENTANONE 
2-HEXANONE 

BENZENE 

BROMOFORM 

TETRACH LOROETH ENE 
l11,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 

Sample ID ' PVO10061T 

Analyte 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,l-DICHLOROETHENE 
1.1-DICHLOROETHANE 
1 :2-DICHLOROETHENE 
CHLOROFORM I 1,2-DlCHLOROETHANE 
2-BUTANONE 
1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 

TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 

1,2-DlCHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 

' 1.1.2-TRICHLOROETHANE 
BENZENE 
TRANS-1 ,BDICHLOROPROPENE I BROMOFORM 
4-METHYL-2-PENTANONE 
2-HEXANONE 
TETRACHLOROETHENE 
1,1,2,2-TETRACHLOROETHAN€ 
TOLUENE 
CHLOROBENZENE 

XYLENE 

,ETHYLBENZENE STYRENE 

Units ugiKg 

Units : ug/Kg 



Appendix AI 
Ryan's Pit Soil Treatment - Analvticai Data 
volatile Organic Compouncs 

Sample ID PV010071T 

Page 4 

Units uglKg 

Analyte 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,l-DICHLOROETHENE 
1,l-DICHLOROETHANE 
I ,2-DICHLOROETHENE 

1.2-DICHLOROETHANE 
2-BUTANONE. 
1,1,1-TRICHLOROETHANE 

CHLOROFORM 

CARBON TETRACHLORIDE 
SROMODICHLOROMETHANE 
1,2-DlCHLOROPROPANE 
2 IS- 1 ,3-DI C H LO ROP RO P E N E 
TRICHLOROETHENE 
3IBROMOCHLOROMETHANE 

3ENZENE 

3ROMOFORM 

1,l ,2-TRICHLOROETHANE 

TRANS-1,3-DICHLOROPROPENE 

$-METHYL-2-PENTANONE 
?-HEXANONE 

1,1,2,2-TETRACHLOROETHAN€ 
ETRACHLOROETHENE 

TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
SlYRENE 
XYLENE 

Sample ID : PVO10081T 

ll Analvte 

VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,l-DICHLOROETHENE 
lI1-DICHL0ROETHANE 
1,2-DICHLOROETHENE 
CHLOROFORM 
1,2-DICHLOROETHANE 
2-BUTANONE I l,l,l-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 

, C IS-1 ,3-DICHLOROPROPEN E 
TRICHLOROETHENE 
OlBROMOCHLOROMETHANE 
1,1,2-TRlCHLOROETHANE 

1,2-DlCHLOROPROPANE I 
1 BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 

Result Qual ==%$ 
10 00 
10 00 
10 00 
2 00 

10 00 
10 00 
10 00 
10 00 
10 00 
10 00 
10 00 
5.00 

10 00 
10 00 
10.00 
10.00 

1 

U 
U 
U 
J 
U 
U 
U 
U 
U 
U 
IU 
J 
U 
U 
U 
U 

1.00 J 
0.00 u 
2.00 J 
0.00 u 
0.00 u 
0.00 u 
0.00 u 
0.00 u 
0.00 
0.00 u 

1o.oc 
1o.oc 

10.00 
10.00 

1 o.oa 
U 
U 
U 
U 
U 

Units : uglKg 



Acpendix AI 
Ryan's Pit Soil Treatment - Analytical Data 
Vola t i I e 0 rg a n i c Corn po u n d s 

Sample ID PVO10081T Units uglKg - 

Page 5 

CHLOROETHANE 

CHLOROBENZENE 
ETHY LBENZENE 
STYRENE 
XYLENE 

l O , O O ~ / U  / /  /I 1000  u 

Sam& ID . PVO10091T Units : ugIKg 

Analyte 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
~,I-DICHLOROETHENE 
1 ,I-DICHLOROETHANE 
1,2-DICHLOROETHENE 
CHLOROFORM 
1,2-DlCHLOROETHANE 
2-BUTANO N E 
l,l,l-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 

TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 

BENZENE 

BROMOFORM 

1,2-DICHLOROPROPANE 
CIS-I ,3-DICHLOROPROPENE 

1,1.2-TRICHLOROETHANE 

TRANS-l,3-DICHLOROPROPENE 

4-METHY L-2-PENTANONE 
2-HEXANONE 

1,1,2,2-TETRACHLOROETHANE 
TETRAGHLOROETHENE 

TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
XYLENE 

Sample ID : PVOl0141T Units : ug/Kg 

4CETONE 
' ,CARBON DISULFIDE 
I I i -01 CHLOROETH ENE 
1 ,?-DICHLORO€THANE I 1 ,Z*DICHLOROETHENE 

10.00 u 
10.00 u 
10.00 u 
10.00 u 
10.00 u 



Appendix A1 
Ryan's Pit Soil Treatment - Analvtical Data 
Volatile Organic Compounds 

Sample ID P V O l O l 4 l T  

Page 6 

Units U g i K g  

Analyte 
CHLOROFORM 

2-BUTANON E 

CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 

1.2-DICHLOROETHANE 

1 , 1 , 1  -TRICHLOROETHANE 

1.2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1.1.2-TRICHLOROETHANE 
BENZENE 
TRANS-l,3-DICHLOROPROPENE 
BROMOFORM 
4-M ETHY L-2 -PENTAN 0 N E 
2-HEXANONE 

1 , I  ,2,2*TETRACHLOROETHANE 
TETRACHLOROETHENE 

TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
XYLENE 

Sample ID : PVO10151T 

4nalyte 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 

- 

1,l-DICHLOROETHENE 
1,l -DICHLOROETHANE 
1,2-DlCHLOROETHENE 
CHLOROFORM 
1,2-DICHLOROETHANE 

CARBON TETRAC H LORI DE 

2-BUTANONE 
1,1,1-TRICHLOROETHANE 

BROMODICHLOROMETHANE 
1,2-DICH LOROPROPAN E 
CIS-1,S-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2-fRICHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
I-METHYL-2-PENTANONE 
2-HEXANONE 
TETRACHLOROETHENE 
1,1,2,2-TETRACHLOROEfHANE 
TOLUENE 
CHLOROBENZENE 
€THY LBENZENE 
STYRENE 
XYLENE 

Result' Qual 
1 0 0 0  u 
1000 u 
1 0 0 0  u 
1000 u 
1000 u 
1000  u 
1000  u 
1000 u 
1 0 0 0  u 
1000  u 
1000 u 

1 0 0  J 
1000 u 
1000 u 
1000 u 
1000 u 
83 00 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
9 0 0  J 

Units : ug/Kg 



Appendix A I  
Ryan's Pit Soil Treatment - Analytical Data 
Volatile Organic Compounds 

Sample ID PVO10161T 

Page 7 

Analyte 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,l-DICHLOROETHENE 
1,l -DICHLOROETHANE 
1,2-DICHLOROETHENE 
CHLOROFORM 
1,2-DICHLOROETHANE 
2 -6 UTAN 0 N E _ _ _  
i,i, i-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2*DICHLOROPROPANE 
ClS-l,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 

BENZENE 

BROMOFORM 

l11,2-TRICHLOROETHANE 

TRANS-1,3-DICHLOROPROPENE 

4-METHY L-2-PENTANONE 
2-HEXANONE 
TETRACHLOROETHENE 

STVRENE 
XYLENE 

Sample ID : PVO10171T 

CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1.1-DICHLOROETHENE 
1,l -DICHLOROETHANE 
1,2-DlCHLOROETHENE I CHLOROFORM 
1,2-DlCHLOROETHANE 
2-BUTANONE I 1,l.l-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 

TR IC H LOROETH EN E 
DIBROMOCHLOROMETHANE 
IIl,2-TRICHLOROETHANE 
BENZENE 
TRANS-l,3-DICHLOROPROPENE 

1,2-DlCHLOROPROPANE 
ClS-l,3-DICHLOROPROPENE 

Units uglKg 

Units ugKg 



Appendix A1 
Ryan's Pit Soil Treatment - Aralytical Data 
Volatile Organic C S - ~ ~ ~ O U ~ C S  

Sample ID PVOIC1-IT 

Page 8 

Units ug/Kg 

., Analvte - ,  

2 -H EXANO N E 
TETRACHLOROETHENE 
1 1 2.2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHY LBENZENE 'I I STYRENE 

Sample ID PVO10201T 

BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 

CARBON DISULFIDE 
1,l-DICHLOROETHENE 
1,1-DICHLOROETHANE 
1,2-DlCHLOROETHENE 

1,2*DICHLOROETHANE 
2-6 UTAN 0 N E 
1,1,1-TRICHLOROETHANE 

'CHLOROFORM 

CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1 ,2-DIC H LOROPROPAN E 
ClS-l,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 

BENZENE 

BROMOFORM 

1,1,2-TRICHLOROETHANE 

TRANS-I ,3-DICHLOROPROPENE 

4-METHYL-2-PENTANONE 
2-HEXANONE 

1,1,2,2-TETRACHLOROETHAN€ 
TETRAC H LO RO ETH E N E 

TOLUENE 
CHLOROBENZENE 
ETHY LB E NZE N E 
STYRENE 
XYLENE 

Units. ugJKg 

Sample ID : PV0102llT Units: ug/Kg 

- 
U 
U 
U 
U 

I I GIETHYLENE CHLORIDE 
4CETONE 
CARBON DISULFIDE 

11.1-DICHLOROETHENE 
I;I-DICHLOROETHANE 50.00 
1,2-DICHLOROETHENE 50.00 I 



Appendix AI 
Ryan's Pit Soil Treatment - Analytical Data 
Volatile Organic Compounds 

Sample ID PV010211T 

Page 9 

Analyte 
CHLOROFORM 
- 

1,2-DIC H LOROETHANE 
2-BUTANONE 
1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1.2-0 IC H LOROPROPAN E 
CIS-1.3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2-TRICHLOROETHANE 
BENZENE U TRANS-1,3-DICMLOROPROPENE 
BROMOFORM 

'2-H EXANON E 
TETRACHLOROETHENE 
1,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 

4-M E T  H Y L-2 -P E NTAN 0 N E 

ETHYLBENZENE 
S n R E N E  
XYLENE 

Sample ID : PVO10221T 

4nalyte 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHY LE NE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,l-DICHLOROETHENE 
1,l-DICHLOROETHANE 
1,2-DICHLOROETHENE 

1,2-DlCHLOROETHANE 
2-BUTANONE 
1,l ,I-TRICHLOROETHANE 

CHLOROFORM 

CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2-TRICHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHY L-2-PENTANONE 
2-HEXANONE 
TETRACH LOROETH ENE 
II1,2,2-TETRACHLOROETHANE 
TOLUENE 
2 HLOROBENZENE 
ETHYLBENZENE ._ - 

S W R E N E  e IXYLENE 

Units ug/Kc 

R e s u l t ' m  
5 0 0 0  U 
5 0 0 0  L! 
65 00 
5000 U 
5000 U 
5000 U 
5 0 0 0  U 
5000 U 
5000 U 
5000 U 
5000 U 
26 00 J 
5000 U 
5000 U 
5000  U 
1400  J 

5000 U 
5000 U 
5000 U 
50.00 U 
5000 U 
1900 J 

280 00 

Units 1 ug/Kg 

1:200.00 u 
1,200.00 u 
1,200.00 I u 



Appendix A1 
Ryan's Pit Soil Treatmen' - hiialvtical Data 
volatile Organic CGmDG,r , jS  

Sample ID PVOIC22 IT  

Page 10 

[An a I y t e 

l BROMOMETHANE 
lVINYL CHLORIDE 
CHLOROETHANE 
 METHYLENE CHLORIDE 
ACETONE 
3ARBON DISULFIDE 

[CHLOROMETHANE 

1-DICHLOROETHENE 
1-DICHLOROETHANE 

1 2-DICHLOROETHENE 
CHLOROFORM 
1 2-DICHLOROETHANE 
2 -B UTAN 0 N E 
1 1 1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DlCHLOROPROPANE 
CIS-l,3-DICHLOROPROPENE 
TRICHLOROETHENE 
OIBROMOCHLOROMETHANE 

BENZENE 

BROMOFORM 

1,1,2-TRICHLOROETHANE 

TRANS*l,3-DICHLOROPROPENE 

4-METHY L-2-PENTANONE 
2-HEXANONE 

I 1 2 2-TETRACHLOROETHANE 
TETRACHLOROETHENE ,, ~oLUENE 
CHLOROBENZENE 
ETHYLBENZENE 

Sample ID : PVO10241T 

1,l-DICHLOROETHANE 
1,2-DICHLOROETHENE 

1,2-DlCHLOROETHANE 
2-BUTANONE 
1,1,1 -TRICHLOROETHANE 

CHLOROFORM 

CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DlCHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLORQETHENE 
OIBROMOCHLOROMETHANE 

BENZENE 

BROMOFORM 

1,1,2-TRlCHLOROETHANE 

TRANS-1,3-DICHLOROPkOPENE 

Units ug/Kg 

Units : ug/Kg - 
Result 
50.00 
50.00 
50.00 
50.00 
50.00 

1,500.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
22.00 
24.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 
50.00 

7.00 
50.00 
50.00 

rQual 
r 
IU 
U 
'U  
U 
 BE 
IU 
U 
IU 
'U  
IU 
U 
IJ 
I J  
U 
U 
U 
U 
iu 
U 
U 

IU 
lu 
~J 



Appendix A1 
Ryan's Pit Soil Treatment - Analytical Data 
Vola tile Organic Compounds 

Sample ID PV010241T Units ugiKg 

2-HEXANONE 

lI1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 

TOLUENE 
CHLOROBENZENE 
€THY LBENZENE 
STYRENE 
XYLENE 

sO.OO/l U /I 210.00 

Sample ID : PVO10251T Units : ugIKg 

I Analyte 

BROMOMETHANE 
VINYL CHLORIDE 
CH LOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 

- 
1,l-DICHLOROETHENE 
1,l -DICHLOROETHANE 
1,2-DICHLOROETHENE 

1,2-DlCHLOROETHANE 
2-BUTANONE 
1,1,1-TRICHLOROETHANE 

CHLOROFORM 

CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 

TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2-TRICHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
2-HEXANONE 

1,1,2,2-TETRACHLOROETHANE 

1,2-DlCHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 

TETRACHLOROETHENE 

TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
SWRENE 
XYLENE 

Sample ID : PVO10281T Units : ug/Kg 

I 

YL CHLORIDE 
CHLOROETHANE 
WTHYLENE CHLORIDE 
4CETON E 
CARBON DISULFIDE 
1,l-DICHLOROETHENE 
1,l-DICHLOROETHANE 
1 ,ZDICHLOROETHENE 

6.00 BJ 
10.00 u 
10.00 u 
10.00 u 
10.00 u 

Page 1 1  



Appendix A I  
Ryan's Pit Soil Treatmert - Analytical Data 
Volatile Circznic ConpcLnds  

SamplE IC PVO10281T 

Page 12 

Units ugiKg 

Analyte 
CHLOROFORM 
! 2-DICHLOROETHANE 
2 -E UTAN G N E 
1 , 1  1-TRICHLGROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1 2-DICHLOROPROPANE 

TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 

CIS-1.3-DICHLOROPROPENE 

1 1 2-TRICHLOROETHANE 
BENZENE 
TRANS-l,3-DICHLOROPROPENE 
BROMOFORM 
4-METHY L-2-PENTANONE 
2-H EXANON E 
TETRACHLOROETHENE 
IIl,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
€THY LBENZENE 
STYRENE 
XYLENE 

Sample ID : PVO10291T 

4nalyte 

BROMOMETHANE 
VINYL CHLORIDE 
C HLOROETHAN E 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 

- 

1 ,I-DICHLOROETHENE 
1,l-DICHLOROETHANE 
1,2-DICHLOROETHENE 

1,2-DICHLOROETHANE 
2-8 UTAN 0 NE 
1,1,1-TRICHLOROETHANE 

CHLOROFORM 

CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DlCHLOROPROPANE 
ClS-l,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
IIl,2-TRICHLOROETHANE 
BENZENE 
TRANS-l,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
2-HEXANONE 
TETRACHLOROETHENE 
1,1,2,2-TETRACHLOROETHANE 
TOLUENE 
3HLOROBENZENE , ~ ~ W Y L F N Z E N E  STYRENE 

Result 
1 0 0 0  u 
l o c o  u 
1 0 0 0  u 
1 0 0 0  u 
1 0 0 0  u 
1000 u 
1 0 0 0  u 
1000  u 
1 0 0 0  u 
1000 u 
1000  u 
6 0 0  J 

1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1 0 0 0  u 
2 0 0  J 

1000 u 
10.00 u 
10.00 u 
10.00 u 

Units : ug/Kg 



Appendix AI 
Ryan's Ptt Soil Treatment - Analvtlcal Data 
Volattle Organic Compounds 

Sample ID PVO10301T 

Page 13 

Analyte 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETON E 
CARBON DISULFIDE 
1 ,I-DICHLOROETHENE 
I,?-DICHLOROETHANE 
1.2-DICHLOROETHENE 

1,2-DICHLOROETHANE 
2-BUTANONE 

CHLOROFORM 

1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1.2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DISROMOCHLOROMETHANE 

BENZENE 

BROMOFORM 

1,1,2-TRICHLOROETHANE 

TRANS-1,3-DICHLOROPROPENE 

4-METHY L-2-PENTANONE 

TETRAC H LOROETHEN E 
2-HEXANONE 

1,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
XYLENE 

Sample ID : PVOlO3llT 

k 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1 ,I-DICHLOROETHENE 
1,l-DICHLOROETHANE 
1,2-DlCHLOROETHENE 

1,2-DICHLOROEfHANE 
2-BUTANONE 
1 ,1,1-TRICHLOROETHANE 

CHLOROFORM 

CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 

TRICHLOROETHENE 
OIBROMOCHLOROMETHANE 

BENZENE 

1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 

lI1,2-TRICHLOROETHANE 

TRANS-1,3-DICHLOROPROPENE I BROMOFORM 

Result [Qual 
10 0 o r u  
1 0 0 0  u 
1 0 0 0  u 
1 0 0 0  u 
10.00 u 
1 0 0 0  u 
1 0 0 0  u 
1 0 0 0  u 
1 0 0 0  u 
1000  u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
800 J 

1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
10.00 u 
300 J 

1000 u 
1000 u 
1000 u 
1000 u 

900  BJ 

Units : ug/Kg 



Appendix A1 
Ryan's Pit Soil Treatment - Analytical Da:z 
Volatile Organic Compounds 

Sample ID PVOlO3llT Units ugiKg 

1 0 0 0  
2 0 0  

1 0 0 0  
4 0 0  

1 0 0 0  
1 0 0 0  
1000  
1000 

2- H EXAN 0 N E U 
J 
u 
J 
u 
u 
u 
u 

TETRACHLOROETHENE 
1 , I  ,2,2-TETRACHLQROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
XYLENE 

Sample ID ' PVO10361T Units ' ug/Kg 

BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,l-DICHLOROETHENE 
1, l  -DICHLOROETHANE 
1,2*DlCHLOROETHENE 

1,2-DlCHLOROETHANE 
2-BUTANONE 
1,1,1-TRICHLOROETHANE 

CHLOROFORM 

CARBON TETRACHLORIDE 
BROMODIC-HLOROMETHANE 
1,2-DIC H LOROPROPAN E 
CIS-1.3-DICHLOROPROPENE 
TR IC H LOROETH EN E 
DIBROMOCHLOROMETHANE 
I ,  1,2-TRlCHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHY L-2-PENTANONE 
2-HEXANONE 

l11,2.2-TETRACHLOROETHANE 
TETRACHLOROETHENE 

TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
SlYRENE 
XYLENE 

Sample ID : PVOl0371T 

- 
Result 
10.00 
10.00 
10.00 
10.00 
10.00 
3.00 

10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
0.00 
0.00 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

Units : ug/Kg 

VINYL CHLORIDE 
CHLOROETHANE 
\n €THY LE NE CHLORl DE 
9CETONE 
CARBON DISULFIDE 

I 
1,l-DICHLOROETHENE 
1,l-DICHLOROETHANE 
1 ,ZDICHLOROETHENE 

aual 
I_ 

U 
U 

Page 14 



i lcaendix A I  
Evan s Pit Soil Treatment - Analytical Data 
;;latiie Organic Compounds 

Sample ID PV010371T 

Page 15 

+ T a I y !e 
CHLOROFORM 

2-BUTANONE 

CARBON TETRACHLORIDE 
EROMODICHLOROMETHANE 

1; 2-DICHLOROETHANE 

1 1 1 -TRICHLOROETHANE 

1 2-DICHLOROPROPANE 
CIS-1 3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2-TRICHLOROETHANE 

TRANS-1,3-DICHLOROPROPENE 
BENZENE 

BROMOFORM 
4-METHY L-2-PENTANONE 
2- H EXAN 0 NE 

Itl,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 

TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
XYLENE 

Sample ID : PVO10401T 

4nalyte 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,l-DICHLOROETHENE 
1,l-DICHLOROETHANE 
1,2-DlCHLOROETHENE 

1,2-DIC H LOROETHAN E 
2-BUTANONE 
1,1,1 -TRICHLOROETHANE 

CHLOROFORM 

CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 

TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1 , l  ,2-TRICHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHY L-2-PENTANONE 
2-HEXANONE 
TETRACHLOROETH EN E 
1,1,2,2-TETRACHLOROETHAN€ 
TOLUENE 
SHLOROBENZENE 
LTHYLBENZENE 

1,2-DICHLOROPROPANE 
ClS-l,3-DICHLOROPROPENE 

Units ug/Kg 

Result Qual 3 
1000  u 
1000 u 
1000 u 
1000 u 
1000  u 
1000  u 
1000 u 
10.00 u 
1000 u 
10.00 u 
300  J 

1000 u 
. 10.00 u 

10.00 u 
1000 u 
10.00 u 
10.00 u 
2.00 J 

10.00 u 
10.00 u 
10.00 u 
10.00 u 

Units : ugIKg 



Appendix A 1 
Ryan's Pit Soil Treatment - Analv!ical Data 
Volatile Organic Cormpounds 

Sample ID PVOlC411T 

Page 16 

Analyte 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 

1,l-DICHLOROETHANE 

CHLOROFORM 

1 ,I-DICHLOROETHENE 

1,2-DICHLOROETHENE 

1,2-DICHLOROETHANE 
2-BUTAN 0 N E 
1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
ClS-l,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
7 , ;  ,2-TRICHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 

4-METHY L-2-PENTANONE 
2-HEXANONE 

I ,1,2,2-TETRACHLOROETHANE 

BROMOFORM 

TETRACHLOROETHENE 

TOLUENE 
It c H LO RO B E NZ E N E 
ETHYLBENZENE 
STYRENE 
XYLENE 

Sample ID : PV010441T 

Analvte - ,  - 
T ~ ~ ~ F ~ M E T H ~  - 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,l-DICHLOROETHENE 
1,l-DICHLOROETHANE 
1,2*DICHLOROETHENE 
CHLOROFORM 
1,2-DICHLOROETHANE 

CARBON TETRACHLORIDE 

2-BUTANONE 
1,1,1-TRICHLOROETHANE 

BROMODICHLOROMETHANE 
1,2-DlCHLOROPROPANE 
ClS-l,3-DICHLOROPROPENE 
TRICH LOROETH EN E 
91BROMOCHLOROMETHANE 

BENZENE 
1,1,2-TRlCHLOROETHANE 

TRANS-1,3-DICHLOROPROPENE I BROMOFORM 

Result lm 

2 0 0 0  u 
20.00 u 
2 0 0 0  u 

67000 E 
2 0 0 0  u 
2 0 0 0  u 
20.00 U 

20.00 u 
20 001" 

2000 u 
32.00 
12.00 J 
20.00 u 
20.00 u 
2000 u 
20.00 u 

3.00 J 
20.00 u 
20.00 u 
19.00 J 
20.00 u 
20.00 u 
20.00 u 
20.00 u 
20.00 u 
14.00 J 
20.00 u 

2.00 J 
2000 u 
15.00 J 

390.00 

Units : ug/Kg 



Appendix A I  
Ryan's Pit Soil Treatment - Analytical Data 
'Jolatile Organic Compounds 

Sample ID PVO10441T Units ugiKg 

CHLOROETHANE 

CHLOROBENZENE 
ETHYLBENZENE 

Sample ID ' PVO10451T 

Analyte 

BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1 ,I-DICHLOROETHENE 
1,l-DICHLOROETHANE 
1,2-DlCHLOROETHENE 
CHLOROFORM 
1,2-DIC H LO ROETHANE 
2-BUTANONE 
1 ,l , I  -TRICHLOROETHANE 
CARBON TETRACHLORIDE 1 BROMODICHLOROMETHANE 
1,2-DlCHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 

BENZENE 
1,1,2-TRtCHLOROETHANE 

TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
2-HEXANONE 

1 ~ 1,2,2*TETRACHLOROETHANE 
TETRACHLOROETHENE I TOLUENE 
CHLOROBENZENE 
€THY LBENZENE 
STYRENE 

1 XYLENE 

Sample ID : PVO10501T 

METHYLENE CHLORIDE 
4CETONE 
CARBON DISULFIDE 
1,l-DICHLOROETHENE 
1 ,I-DICHLOROETHANE I 1.2-DICHLOROETHENE 

Units ' uglKg 

Units : ug/Kg 

10.00 u. 
8.00 BJ 

10.00 u 
10.00 u 
10.00 u 
10.00 u 
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Appendix AI 
Ryan's Pit Soil Treatment - Pralvtical Data 
Vola t i le 0 rg a n tc Compo u 1-1 c s 

Sample ID PVO10501T 

Page 1 8  

1 2-DICHLOROETHANE 
2-BUTAN 0 N E 
1,1,1 -TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1 2-DICHLOROPROPANE 
CIS-l,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 

11 1 1 2-TRICHLOROETHANE 
B'ENZENE ll TRANS-l13-DICHLOROPROPENE 
BROMOFORM 
4-M ETH Y L-2-P E N TAN 0 N E 
2 -H EXAN 0 NE 

1,1,2,2-TETRACHLOROETHANE 
TETRAC H LOROETH EN E 

TOLUENE 
CHLOROBENZENE 
€THY LBENZENE 
SlYRENE 
XYLENE 

Sample ID : PVO10511T 

Analyte 

BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
AC ET0 N E 
CARBON DISULFIDE 

CHLOROMETHANE 

1,1 -DICH LO ROETHEN E 
1,l -DICHLOROETHANE 
1,2-DIC H LOROETH EN E 

1,2-DICHLOROETHANE 
2-B UTAN 0 N E 
1,1,1-TRICHLOROETHANE 

CHLOROFORM 

CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 

TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 

BENZENE 

BROMOFORM 

1,2-DtCHLOROPROPANE 
CiS-l,3-DICHLOROPROPENE 

1 ,I ,2-TRICHLOROETHANE 

TRANS-l,3*DlCHLOROPROPENE 

4-METHYL-2-PENTANONE 
2-HEXANONE 

1,1,2,2-T€TRACHLOROETHANE 
TETRACHLOROETHENE 

TOLUENE 
CHLOROBENZENE 
ZTHYLBENZENE 
STYRENE I XYLENE 

Units . uglKg 

Result Qual 
1 0 0 0  u 
1 0 0 0  u 
1 0 0 0  u 
1 0 0 0  u 
1 0 0 0  u 
1 0 0 0  u 
1000  u 
1000 u 
1000 u 
1000 u 
4 0 0  J 

1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
2 0 0  J 

1000 u 
1000 u 
1000 u 
10.00 u 

2 0 0  BJ 

Units : uglKg 

Resuli 
10.00 
10.00 
10.00 
10.00 
10.00 
45.00 
10.00 
10.00 
10.00 
10,oo 
10.00 
10.00 
4.00 

10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
1 .oo 

10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 



Appendix A I  
Ryan's Pit Soil Treatment - Analytical Data 
Volatile Organic Compounds 

Sample ID PVO10521T 

Page 19 

Analyte 

BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 

L 

CHLO- 

1,l-DICHLOROETHENE 
1,l-DICHLOROETHANE 
1.2-DICHLOROETHENE 
CHLOROFORM 
1,2-DICHLOROETHANE 
2-BUTANONE 
1 , 1 ,1 -TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE ' 

1,2431 C H LOROP ROPAN E 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 

BENZENE 

BROMOFORM 

TETRACHLOROETHENE 

1,1,2-TRICHLOROETHANE 

TRANS-1,3-DICHLOROPROPENE 

4-METHYL-2-PENTANONE 
2-HEXANONE 

I11,2,2-TETRACHLOROETHANE 
. TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 

II XY LEN E 

Sample IO : PVO10531T 

Analyte 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,l -DICHLOROETHENE 
1,l-DICHLOROETHANE 
1,2-DlCHLOROETHENE 

1,2-DlCHLOROETHANE 
2-BUTANONE 
1,1,1-TRICHLOROETHANE 

CHLOROFORM 

CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 

TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
lI1,2-TRICHLOROETHANE 

TRANS-1,3-DICHLOROPROPENE 

1,2-DlCHLOROPROPANE 
CIS-I ,8DICHLOROPROPENE 

Units ugiKg 

1000  u 
10.00 u 
10 o o l u  

lo~oo/Iu 6.00 BJ 
1000  u 
1 0 0 0  u 
10.00 u 
10.00 u 
10.00 u 
10.00 u 
10.00 u 
10.00 u 
10.00 u 
10.00 u 

Units : ug/Kg 



Appendix A l  
Ryan s Pit Soil Treatment I Analytical 3ata 
Volatile Organic Compounds 

Sample ID PVO10531T Units ugiKg 

An a I y te Result 
4- M ETH Y L-2 - P E NTAN 0 N E 
2-HEXANON E 

1 1 2 2-TETRACHLOROETHANE 
TETRACHLOROETHENE 

TOLU EN€ 
CHLOROBENZENE 
ETHY LBENZENE 
STYRENE 

Sample ID PVO10541T Units : uglKg 

VINYL CHLORIDE 
CHLOROETHANE Y METHY LEN E CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,l-DICHLOROETHENE 
1 ,I-DICHLOROETHANE 
1,2-DICHLOROETHENE 

1,2-DICHLOROETHANE 
2-BUTANONE 
1,1,1-TRICHLOROETHANE 

CHLOROFORM 

CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1 2-DICHLOROPROPANE 
C~~l,3-DlCHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1.1,2-TRICHLOROETHANE 
BENZENE 

BROMOFORM 
TR AN S-1,3-D I C H LO RO P R 0 P EN E 

4-METHYL-2-PENTANONE 
2-HEXANONE 

1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 

TOLUENE 
CHLOROBENZENE 
ETHY LBENZENE 
STYRENE 
KYLENE 

Sample ID : PVO10551T Units: ug/Kg 

METHY LENE CHLORIDE 
KETONE 
CARBONDISULFIDE 
1,l-DICHLOROETHENE I 

1,l -DICHLOROETHANE 
I .2-DICHLOROETHENE 

1 :200.00 
330.00 

1,200.00 
1,200.00 
1,200.00 
1.200.00 

U 
J 
U 
U 
U 
U 
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Appendix A I  
Ryan's Pit Soil Treatment - Analytical Data 
Volatile Organic Compounds 

Sample ID PVOl0551T Units ugIKg 

I 

Analyte 
~ R M  
i 2-DICHLOROETHANE 
2-8 UTAN 0 N E 
1 1,l-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1 2-DICHLOROPROPANE 
CIS-l,3*DlCHLOROPROPENE 
TR ICH LOROETH E N E 
DIBROMOCHLOROMETHANE 

BENZENE 

BROMOFORM 

II1,2-TRICHLOROETHANE 

TRANS-1,3-DICHLOROPROPENE 

4-METHYL-2-PENTANONE 
2-HEXANONE 

1,1,2,2-TETRACHLOROETHANE 
TETRAC H LOROETH E N E 

TOLUENE 
CHLOROBENZENE 
ETHY LBENZEN E 
STYRENE 
XYLENE 

Sample ID : PVOl0561T 

Analyte 
CHLOROMETHANE 

VINYL CHLORIDE 
C H LOROETHAN E 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 

IBROMOMETHANE 

1 ,I-DICHLOROETHENE 
1 ,I-DICHLOROETHANE 
1,2-DlCHLOROETHENE 

1.2-DICHLOROETHANE 
CHLOROFORM 

2:BUTANONE 
1,1,1-TRICHLOROETHANE 
CAR60N TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DlCHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 

BENZENE 

BROMOFORM 

1,1,2-TRlCHLOROETHANE 

TRANS-1,3-DICHLOROPROPENE 

4-METHY L-2-PENTANONE 
2-HEXANONE 
TETRACHLOROETH EN E 
1,1,2,2-TETRACHLOROETHAN€ 
TOLUENE 
CHLOROBENZENE 

STYRENE 
XYLENE 

, ETHYLBENZENE 

28,00000 1~200~oollu E 
1,200.00 u 
7,700.00 
1,200.00 u 
1,600.00 
1,200.00 u 
7,900.00 

Units : ugIKg 

1:200.00 u 
1,200.00 u 
2,300.00 

15,000.00 I 
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Appendix A1 
Ryan's PI! Soil Treatment - An'alvtical Data 
Volatile Organ ic Cr,r pourds 

Sample ID PVOIG57IT 

Page 22 

Units : ugiKg 

Analyte 
CHLCROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1 ,I -DICHLOROETHENE 
1,l-DICHLOROETHANE 
1,2-DlCHLOROETHENE 

1,2-DICHLOROETHANE 
2 - 8 UTAN 0 N E 
1,1,1-TRICHLOROETHANE 

CHLOROFORM 

CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
CIS-I ,3-OICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 

BENZENE 

BROMOFORM 

1,1,2-TRlCHLOROETHANE 

TRANS-I ,3-DICHLOROPROPENE 

4 -M €THY L-2-P E NTA N 0 N E 
2-HEXANONE 

1 ,I ,2,2-TETRACHLOROETHANE 
TETRACH LO ROETHENE 

STVRENE 
XYLENE 

Sample ID : PVO10581T 

Analyte 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHY LENE CHLORl DE 
ACETON E 
CARBON DISULFIDE 
1,l -DICHLOROETHENE 
1 ,I-DICHLOROETHANE 
1,2-DICHLOROETHENE 

1,2-OICHLOROETHANE 
2-BUTANONE 
1,l ,l-TRICljLOROETHANE 

CHLOROFORM 

CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DlCHLOROPROPANE 
ClS-l,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 

BENZENE 
1,l ,ZTRICHLOROETHANE 

TRANS-1,3-DICHLOROPROPENE I BROMOFORM 

Result 
1,200 00 
1.200 00 
1,200.00 
1,200 00 
1,200.00 
4,400 00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1.200.00 

F 
lu 

hJ 
U 
~U 

U 
U 
U 
U 
U 

1:200.00 u 
580.00 J 

1,200.00 J 
1,200.00 u 
1,200.00 u 
1,200.00 u 
1,200.00 u 

380.00 J 
1,200.00 u 
1,200.00 u 
1,200.00 u 
1,200.00 u 
1,200.00 u 

670.00 J 
1,200.00 u 

31,000.00 E 
1,200.00 u 

1 4,000.00 
1,200.00 u 
6,200.00 
1,200.00 u 

54,000.00 E 

Units : ug/Kg 



Appendix A I  
Ryan's Pit Soil Treatment - Analytical Data 
Volatile Organic Compounds 

! \ e  

Sample ID PV010581T u n Its 11 a/Kg 

FF u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
J 

11 1 1.2.2-TETRACHLOROETHANE 11 12 000 0011 U 11 
TO LUE N E 
CHLOROBENZENE /I 12.000 47400 00 ooll u /I 

Sample ID : PVO 1059lT 

Analyte 

BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 

I 

1 ,I-DICHLOROETHENE 
1.1-DICHLOROETHANE 
1 :2-DICHLOROETHENE 
CHLOROFORM 
1,2-DICHLOROETHANE 
2-BUTANONE 
1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 

TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 

BENZENE 

BROMOFORM 

TETRACHLOROETHENE 

TOLUENE 
CHLOROBENZENE 
ETHY LBENZEN E 
STYRENE 

1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 

1,1,2-TRlCHLOROETHANE 

TRANS-1,3-DICHLOROPROPENE 

4-METHYL-2-PENTANONE 
2-HEXANONE 

1,1,2,2*TETRACHLOROEfHANE 

Sample ID : PVO10601T 

VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 

I 
4CETONE 

1,l-DICHLOROETHENE 
1.1 -DICHLOROETHANE 

,CARBON DISULFIDE 

11 ;2-DICHLOROETHENE ' 

Units q l K g  - 
Result 

12,000.00 
12,000 .oo 
12,000.00 
12,000.00 
12,000.00 
12,000.00 
12,000.00 
12,000.00 
1 2.000.00 

- 

12;000.00 
12,000 00 
12,000 00 
12.000.00 
4,400.00 

12,000.00 
1 2,000.00 
12,000.00 
12,000.00 
3.600.00 

12;000.00 u 
12,000.00 u 
12,000.00 u 
12,000.00 I u 
12,000.0c 
12,000.0c 
12,000.0c 

160,000.0C 
12,000.0c 
12,ooo.oc 
12,000.00 
12.000.0~ 
12,000.0c 
12,000.00 

U 
U 
U 

U 
U 
U 
U 
U 
U - 

Units: ug/Kg 
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Appendix AI 
Ryan's Plt Soil Treatment - Analytical Data 
Volatile Organic Compounds 

Sample ID PVOl0601T Units uglKg 

2 -BUTANON E 
I,I,l-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1.2-DICHLOROPROPANE 

TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2-TRICHLOROETHANE 
BENZENE 

BROMOFORM - 

CIS-1,3-DICHLOROPROPENE 

TRANS-1,3-DICHLOROPROPENE 

4-METHYL-2-PENTANONE 
2-HEXANONE 
TETRAC H LOROETH EN E 

13 00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
35.00 
10.00 
10.00 
10.00 
10.00 
10.00 

U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
J 

11 1 1 2.2-TETRACHLOROETHANE 11 1 o.ool1 u 
TOLUENE /I CHLOROBENZENE 

II ETHYLBENZENE 

Sample ID : PVO10611T 

Analyte 

BROMOMETHANE 
VINYL CHLORIDE 

I 

I CHLOROETHANE 
1 METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
I, I-DICHLOROETHENE 
1 , l  -DICHLOROETHANE 
1,2-DICHLOROETHENE 

1,2*DICHLOROETHANE 
2-BUTANONE 
~l,l,l-TRICHLOROETHANE 

CHLOROFORM 

CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
I ,2-DICHLOROPROPANE 
CIS-I ,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2-TRlCHLOROETHANE 
BENZENE 
TRANS-1.3-DICHLOROPROPENE 

UBROMOFORM 
4-METHYL-2-PENTANONE 

TETRACHLOROETHENE 
2-HEXANONE 

1.1.2.2-TETRACHLOROETHANE 
 TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
XYLENE 

Units : ug/Kg 

10.00 10.OOlu u 
10.00 u 
15.00 

26.00 
' 10.00 u 
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Appendix A I  
Ryan's Pit Soil Treatment - Analytical Data 
Volatile Organic Compounds 

Sample ID PVOl0641T 

Page 25 

Analyte 

BROMOMETHANE 
CHLOROMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHY LENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,1 -DICHLOROETHENE 
1 ,I-DICHLOROETHANE 
1,2-DlCHLOROETHENE 
CHLOROFORM 

iLOROETHANE 

BROMODICHLOROMETHANE 
1,2-DlCHLOROPROPANE 
ClS-l,3-DICHLOROPROPENE 
TRlC H LOROETH EN E 
DIBROMOCHLOROMETHANE 

BENZENE 
1,1,2-TRlCHLOROETHANE 

fRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
Z-HEXANONE 
TETRACHLOROETHENE 
lIl,2,2-TETRACHL0ROETHANE 

@ ' p g l i $ K E N E  

II XYLENE 

Sample ID : PVO10651T 

CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,l-DICHLOROETHENE 
1.1 -DICHLOROETHANE 
1 ;2-DICHLOROETHENE 
CHLOROFORM 
1,2-DlCHLOROETHANE 
2-BUTANON E 
1,1,1-TRICHLOROETHANE 
CARBON. TETRACHLORIDE 
BROMODICHLOROMETHANE 

TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 

1,2-DlCHLOROPROPANE 
ClS-l,3-DICHLOROPROPENE 

. 1.1.2-TRICHLOROETHANE 
BENZENE 

BROMOFORM 
TRANS1 ,bDICHLOROPROPENE 

Units ug/Kg 

Units : ug/Kg 

1;200.00 u 
1,200.00 u 
1,200.00 u I 1,200.00 u 



IL-M  ET^ Y i-; - P E NTANON E ii 
2-HEXFNOF.JE 
TETRACHLOROETHENE 

TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
XYLENE 

I 1 2.2-TETRACHLOROETHANE 

Sample ID PV010661T 

BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 

CARBON DISULFIDE 
1 ,I-DICHLOROETHENE 

11 1 -DICHLOROETHANE 
1 :2-DICHLOROETHENE 
CHLOROFORM 
1.2-DICHLOROETHANE 

" 2 - B U TAN 0 NE 
1,1,1 -TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
I ,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
OIBROMOCHLOROMETHANE 

BENZENE 

BROMOFORM 

I ,  1,2*TRICHLOROETHANE 

TRANS-l,3*DICHLOROPROPENE 

4-METHY L-2-PENTANONE 
2-HEXANONE 
TETRACHLOROETHENE 
II1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
XYLENE 

Sample ID : PVO10671T 

METHYLENE CHLORIDE 
9CETON E 
CARBON DISULFIDE 
1,l-DICHLOROETHENE , 

1,l-DICHLOROETHANE I 1.2-DICHLOROETHENE 

Units : ugIKg 

Resu I t II Qual -mi 
1,200.00 u 
1,200.00 u 
1,200 00 u 
3,300.00 
1,200.00 u 
1,200.00 u 
1,200.00 u 
1,200.00 u 
1,200.00 u 
1,200.00 u 
3,000.00 
1,200.00 u 
1,200.00 u 
1,200.00 u 
1,200.00 u 
1,200.00 u 
1,200.00 u 
1,200.00 u 
1,200.00 u 
1,200.00 u 
1,200.00 u 
1,200.00 u 
1,200.00 u 
1,200.00 u 
4,600.00 
1,200.00 u 
1,600.00 B 
1,200.00 u 
1,000.00 J 
1,200.00 u 

11,000.00 B 

Units : ug/Kg 
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Appendix AI 
Ryan's Pit Soil Treatment - Analytical Data 
Volatile Organic Compounds  

Sample ID PVO10671T 

Page 27 

.- 

I 2-DICHLOROETHANE 
2-8 UTANO N E 
1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1 2-DiC H LOROP ROPAN E 
CIS-1,3-DICHLOROPROPENE iI TR I C H LOROETH EN E 
DIBROMOCHLOROMETHANE 

BENZENE 

BROMOFORM 

. 1,1,2-TRlCHLOROETHANE 

TRANS-1,3-DICHLOROPROPENE 

4-METHY L-2-PENTANONE 
2-HEXANONE 
TETRACHLOROETHENE 
1,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 

Sample ID : PVOl0721T 

1 I 

OMOMETHANE 
YL CHLORIDE 
LOROETHANE 
THYLENE CHLORIDE 

RBON DISULFIDE 
DICHLOROETHENE 

-DICHLOROETHANE 
,2-DICHLOROETHENE 

2-DICHLOROETHANE 

1,l-TRICHLOROETHANE 

HLOROFORM 

ARBON TETRACHLORIDE 
ROMODICHLOROMETHANE 
2-DICHLOROPROPANE 
IS-l,3-DICHLOROPROPENE 

CHLOROETHENE 
HLOROMETHANE 
LOR0 ETHAN E 

HLOROPROPENE 

l1l,2,2-TETRACHLOROETHANE 

CHLOROBENZENE 
ZTHYLBENZENE 
STVRENE I XYLENE 

Units ug/Kg 

Res u It -Qua 
1 2 0 0  00 u 
1 2 0 0  00 u 
2 200 00 
1 2 0 0  00 u 
1,200 00 u 
1,200 00 u 
1200  00 u 
1200 00 u 
1200 00 u 
1,200 00 u 
1,200 00 u 
1,200 00 u 
1,200 00 u 
1,200.00 u 
1,200 00 u 
1,200 00 u 
6,900.00 
1,200.00 u 
1,100.00 6. 
1,200.00 u 

480 00 J 
1,200.00 u 
4,600.00 B 

Units : ugIKg 



Appendix A1 
Ryan's Pit Soil T r e a t w r t  - Aqalytical Data 
Volatile Organic Cc '- ':c.rcs 

Sample ID PVC" : - ;IT 
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Units uglKg 

Analyte 
C H LO R 0 MET H A l'i E 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
AC €TON E 
CARBON DISULFIDE 
1,l-DICHLOROETHENE 
1 .l-DICHLOROETHANE 
1,2-DICHLOROETHENE 

I ,2-DICHLOROETHANE 
2 - 6 UTAN 0 N E 
1,1,1-TRICHLOROETHANE 

CHLOROFORM 

SARBON TETRACHLORIDE 
3ROMODICHLOROMETHANE 
I ,2-DICHLOROPROPANE 
21s-I ,3-DICHLOROPROPENE 
TRICHLOROETHENE 
3IBROMOCHLOROMETHANE T, 1,2-TRICHLOROETMANE 
3ENZENE 
TRANS-1,3-DICHLOROPROPENE 
3ROMOFORM 
$-METHYL-2-PENTANONE 
?-HEXANONE 
~E~RACHLOROETHENE 
1 , I  ,2,2-TETRACHLOROETHANE 

CHLOROBENZENE 
ETHYLBENZENE 

Sample ID PV010741T 

Analyte 

BROMOMETHANE 
VINYL CHLORIDE 
Ctl LOROETHAN E 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,l-DICHLOROETHENE 
1,l-DICHLOROETHANE 
1,2-DlCHLOROETHENE 

1.2-DICHLOROETHANE 
CHLOROFORM 

2:BUTANONE 

CARBON TETRACHLORIDE 
1,1,1-TRICHLOROETHANE 

BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRlCH LOROETH EN E 
DIBROMOCHLOROMETHANE 

BENZENE 

BROMOFORM 

1,1,2-TRlCHLOROETHANE 

TRANS-1,3-DICHLOROPROPENE 

Result Qual 
2 0 0 0  u 
2 0 0 0  u 
2 0 0 0  u 
20 00 u 
2 0 0 0  u 

180 00 
2 0 0 0  u 

1,10000 E 
5 0 0  J 

2 0 0 0  u 
2 0 0 0  u 
2000 u 
1900 J 

91000 E 
20.00 u 
2000 u 
2000 u 
2000  u 
20.00 u 
20.00 u 
1300 J 
20.00 u 
20.00 u 
2000 u 
20.00 u 
330.00 
20.00 u 
57.00 
20.00 u 

8 0 0  J 
20.00 u 
88.00 

230.00 

Units : ug/Kg 



Appendix A1 
Ryan's Pit Soil Treatment - Analytical Data 
Volatile Organic Compounds 

Sample ID PVOlO74lT Units ugiKlj 

Result 
10 00 

120 00 
CHLOROETHANE 10 00 

TOLUENE 
CHLOROBENZENE 
€THY LBENZENE 
STYRENE 
XYLENE 

3 00 
10 00 
10.00 
10 00 

1 0 0  

u I I  
J 
U 
U 
U 
BJ 

Sample ID : PVO10751T 

Analyte 

BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 

t 7 - I -  

c A R B 0 N D  I s u L F I DE 
1 ,I-DICHLOROETHENE 
1,l-DICHLOROETHANE 
1.2-DICHLOROETHENE 
CHLOROFORM 
1,2-blCHLOROETHANE 
2-8 U TAN 0 N E 
1,l. 1 -TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 

TR ICH LO ROETHENE 
DIBROMOCHLOROMETHANE 

ClS-l,3-DICHLOROPROPENE 

1,1,2-TRICHLOROETHANE 

TRANS-1,3-OICHLOROPROPENf 

4-METHY L-2-PENTANONE 

BENZENE 

BROMOFORM 

2-HEXANONE 

1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 

TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 

nXYLENE 

Sample ID : PVOl0761T 

IAnalyte . 
'CHLOROMETHANE 
'BROMOMETHANE 
VINYL CHLORIDE 
CHLQROETHANE 
METHYLENE CHLORIDE 
4CETON E 

Units ugIKg 

10.00 u 
2.00 J 

10.00 u 
10.00 u 
10.00 u 
10.00 
10.00 
10.00 
10.00 
3.00 

10.00 
10.00 
10.00 
10.00 
2.00 

10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
96.00 
10.00 
4:OO 

10.00 
10.00 
10.00 
4.00 

U 
U 
U 
U 
J 
U 
U 
U 
U 
J 
U 
U 
U 
U 

U 
U 

U 
J 
U 
U 
U 
BJ 

IU 

Units : ug/Kg 

10.00 u 
10.00 u 
10.00 u 
5.00 I J 
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CARBONDISULFIDE 
1,l-DICHLOROETHENE 
1,l -DICHLOROETHANE I 1.2-DICHLOROETHENE 



Appendix A1 
R y a n ' s  Pit Soil Treatment - 4.naivtrcal Data 
Volatile Organic Compounds 

Sample ID PVO10761T 

Analyte 
CHLOROFORM 
1 2-DICHLOROETHANE 
2 -B UTANON E 
1 1.1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1 2-DICHLOROPROPANE 
CIS-1,3-DICHLOROP ROPE N E 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2-TRlCHLOROETHANE 

TRANS-1 3-DICHLOROPROPENE 
BENZENE 

BROMO FORM 
4 -M ETH Y L-2 -P E N TA N 0 N E 
2-H EXAN 0 N E 
TETRACHLOROETH ENE 
1,1,2,2-T€TRACHLOROETHANE 
TOLUENE 
:HLOROBENZENE 
!THY LBENZENE 
SIYRENE 
YYLENE 

Sample ID : PVO10771T 

Analyte 

BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORI DE 
ACETONE 
CARBON DISULFIDE 

k 

1 , l  -DICHLOROETHENE 
1 ,I-DICHLOROETHANE 
1,2-DICHLOROETHENE 

1,2-DICHLOROETHANE 
2-BUTANONE 
1,l  ,I-TRICHLOROETHANE 

CHLOROFORM 

CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 

TRl CH LOROETH EN E 
DIBROMOCHLOROMETHANE 

BENZENE 

BROMOFORM 

1,2-DlCHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 

1,1,2-TRlCHLOROETHANE 

TRANS-1,3-DICHLOROPROPENE 

4-METHYL-2-PENTANONE 
2-HEXANONE 
TETRACHLOROETHENE 
I, 1,2,2-TETRACHLOROETHANE 

'1 TO L u EN E 
CHLOROBENZENE 
ZTHYLBENZENE 
STYRENE I XYLENE 

Units ugiKg 

Units ug/Kg 
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Appendix A ?  
Ryan's Pit Soil Treatment - Analytical Data 
Volatile Organic Compounds 

Sample ID PVO10781T Units ugIKg 

60000 
600.00 
600.00 

ai 
U 
U 
U 

- 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 

~ 1,l-DICHLOROETHENE 

CHLOROFORM 

I, 1-DICHLOROETHANE 
~ ~ , ~ - D I c H L ~ ~ E T H E N E  

?,2-DlCHLOROETHANE 
2 -B UTA N 0 N E 
1.1,l-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 

TR IC H LO ROETH E N E 
DIBROMOCHLOROMETHANE 

BENZENE 

BROMOFORM 

1,2-DlCHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 

1,1,2-TRICHLOROETHANE 

TRANS-I ,3-DICHLOROPROPENE 

4-METHYL-2-PENTANONE 
2-HEXANONE 
TETRACHLOROETHENE 

HXYLENE 

Sample ID : PVO10791T 

CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE I CARBON DISULFIDE 
1,l-DICHLOROETHENE 
A ,l-DICHLOROETHANE 
1,2-DICHLOROETHENE 

1,2-DICH LO ROETHANE 
2-BUTANONE 
1,1,1-TRICHLOROETHANE 

CHLOROFORM 

CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DlCHLOROPROPANE 
CIS-1 ,&DICHLOROPROPENE 
TRICHLOROETHENE 
Dl8ROMOCHLOROMETHANf . 1 .I .2-TRICHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 

Units : ug/Kg 
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Appendix AI 
Ryan s Pit Scil Treatment - Analytical Data 
Vciatile Ore?;‘ c Cc.npoi,nds 

Sample ID PV010751T Units ugiKg 

CHLOROETHANE 

ETHYLBENZENE 
STYRENE 
XYLENE 

Sample ID PVO10801T Units : ugIKg 

Analyte 

BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHY LE NE CHLORIDE 
ACETONE 
CARBON DISULFIDE 

k H LO-- 

1,l-DICHLOROETHENE 
1,l-DICHLOROETHANE 
1,2-DICHLOROETHENE 

1,2-OICHLOROETHANE 
2 -B U TAN 0 N E 
1,1,1-TRICHLOROETHANE 

CHLOROFORM 

CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DlCHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 

BENZENE 

BROMOFORM 

1 ,I ,2-TRICHLOROETHANE 

TRANS-1,3-DICHLOROPROPENE 

4-METHY L-2-PENTANONE 
2-HEXANONE 

lI1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 

TOL W EN E 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
XYLENE 

Sample ID : PV010811T Units: ug/Kg 

- 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U .  - 
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Appendix A I  
Ryan's Pit Soil Treatment - Analytical Data 
Volatile Organic Compounds 

Sample ID PV010811T 

Analyte 
CHLOROFO- 
- 

1,2-DlCHLOROETHANE 
2 - 6 U TAN 0 NE 
1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1.2-DICH LOROPROPAN E 
CIS-1,3-DICHLOROPROPENE 
TR ICH LOROETHENE 
DI BROMOC H LOROMETHAN E 

BENZENE 

BROMOFORM 

1 I 1,2-TRICHLOROETHANE 

TRANS-1,3-DICHLOROPROPENE 

4-METHY L-2-P EN TAN ON E 
2-HEXANONE 

1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 

TOLUENE 
CHLOROBENZENE 
ETHY LBENZENE 
STYRENE 
XYLENE 

Sample ID : PVO10821T 

4nalyte 

BROMOMETHANE 
VINYL CHLORlDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 

CHLOROMETHANE I 

1,l -DICHLOROETHENE 
1,l-DICHLOROETHANE 
1,2-DICHLOROETHENE 

1,2-DlCHLOROETHANE 
2-BUTANONE 
1,1,1-TRICHLOROETHANE 

CHLOROFORM 

CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 

TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 

BENZENE 

BROMOFORM 

TETRACH LOROETHEN E 

TOLUENE 
ZHLOROBENZENE 
3THYLBENfENE 
SlYRENE 

1,2-DlCHLOROPROPANE 
CIS-ll3-DICHL0ROPROPENE 

Ill ,2-TRICHLOROETHANE 

TRANS-l,3-DICHLOROPROPENE 

4-METHYL-2-PENTANONE 
2-HEXANONE 

1,1,2,2-TETRACHLOROETHANE 

I XYLENE 

Units ug.'Kg 

Res u I tjm 
1 2 o o o o l ) u  
i 200 G? 
1.200 oc 
1.200 00 
1,200.00 
1200 00 
1.200 00 
1,200 00 
1,200 00 
1,200 00 
1,200.00 
1,200.00 
1,200.00 
1,200.00 
1,200 00 
1,200.00 
2,300.00 
1,200.00 

160.00 
1,200.00 
1,200.00 
1,200.00 

990.00 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 

U 
U 
B J  

Units : ugIKg 

12,000.00 u 
12,000.00 u I- 12.000.00 u 
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Appendix AI 
Ryan's Pit Soil TreatT,ent - Analytical Data 
Volatile 0 rg a n I C  C 3 r-- pc u n CJ s 

Sample ID PVC)lC'ECIT 
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Units ' uglKg 

Analyre 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHY LENE CHLORIDE 
ACETONE 
CARBON DlSULFlGE 
1 1-DICHLOROETHENE 
1 1-DICHLOROETHANE 

CHLOROFORM 

r 

I ,2-DICHLOROETHENE 

I 2-DICHLOROETHANE 
2 - B UTAN 0 NE 
1.1,l-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
CIS-I ,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 

BENZENE 

BROMOFORM 

1,1,2-TRlCHLOROETHANE 

TRANS-l,3-DICHLOROPROPENE 

4-METHYL-2-PENTANONE 
2-HEXANONE 

I, 1,2,2-TETRACHLOROEfHANE 
TETRACHLOROETHENE 

TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
XYLENE 

Sample ID : PVO10851T 

1 ,I-DICHLOROETHENE 
1,l-DICHLOROETHANE 
I ,2-DICHLOROETHENE 

1,2-DICHLOROETHANE 

l,l,l-TRICHLOROETHANE 

CHLOROFORM 

CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DlCHLOROPROPANE 
ClS-l,3-DICHLOROPROPENE 
TRICHLOROETHENE 

,1,1,2-TRICHLOROETHANE DIBROMOCHLOROMETHANE 

BENZENE 
TRANS-l,3-DICHLOROPROPENE 
BROMOFORM 

Units: ug/Kg 

Result 
12,000.00 
12,000.00 
12,000.00 
12,000.00 
12,000.00 
12,000.00 
12,000.00 
12,000.00 
12,000.00 
12,000.00 
12.000.00 
1 2,000.00 
12,000.00 
12,000.00 
12,000.00 
12,000.00 
12,000.00 
12,000.00 
12,000.00 
12,000.00 
12,000.00 
12,000.00 
12,000.00 
12.000.00 



Appendix A I  
Ryan's Pit Soil Treatment - Analytical Data 
Volatile Organic Compounds 

Sample ID PVO10851T Units uglKg 

CHLOROETHANE 

ETHY LBENZENE 

Sample ID : PVO10861T 

VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
I ,I-DICHLOROETHENE a 1 .l-DICHLOROETHANE 
1 :2-DICHLOROETHENE 
CHLOROFORM 
1,2-DICHLOROETHANE 
2-BUTANONE Y 
1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1,1,2-TRlCHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 

TETRACHLOROETHENE 

TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 

4-METHYL-2-PENTANONE 
2-HEXANONE 

1 ,I ,2,2-TETRACHLOROETHANE 

STVRENE 
XYLENE 

Sample ID : PVO10871T 

Units ' ugIKg 

10.00 u 
10.00 u 
10.00 u 
12.00 
10.00 u 
10.00 u 
10.00 u 
10.00 u 
10.00 u 
10.00 u 
6.00 J 
0.00 u 
0.00 u 
0.00 u 
0.00 u 
0.00 u 
0.00 u 
0.00 u 
0.oc 
8.0C 

1o.oc 
1o.oc 
1o.oc 
10.00 
2.0c 

1o.oc 

10.00 
10.00 
10.00 

io.oa 
i 0.00 

U 
J 
U 
U 
U 
U 
J .  
U 
U 
U 
U 
U 
U - 

Units : ug/Kg 

BROMOMETHAN E 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
4CETONE 
CARBON DISULFIDE 
1,l-DICHLOROETHENE 
1 ,I-DICHLOROETHANE I 1.2-DICHLORUETHENE 
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Appendix A1 
Ryan s Pit Soil Treatment - Analytical Data 
VLIZ+ ? Clrganic Compounds 

Sarw ie  ID PV010871T 

,.;nal~te 
'CHLOROFORM 

- 
' 2-L'ICYLOROETHANE 
Y - E U TAN0 N E 
I 1 1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMO 0 IC H LO ROM ETHAN E 
1 2-DICHLOROPROPANE 
CIS-1 3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 

BENZENE 

BROMOFORM 

1 1 2-TRICHLOROETHANE 

TRANS-1 3-DICHLOROPROPENE 

4-METHYL-2-PENTANONE 
2-HEXANONE 

1 1,2,2*TETRACHLOROETHANE 
TETRACHLOROETHENE 

TOLUENE 
ZHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
XYLENE 

Sample ID : PVO10881T 

4nalyte 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,l-DICHLOROETHENE 
1,l-DICHLOROETHANE 
1,2-DlCHLOROETHENE 

1,2-DlCHLOROETHANE 
2-EUTANONE 
1,1,1-TRICHLOROETHANE 

CHLOROFORM 

CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DlCHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 

BENZENE 

BROMOFORM 

lI1,2-TRICHLOROETHANE 

TRANS-1,3-DICHLOROPROPENE 

4-METHY L-2-PENTANONE 
2-HEXANONE 
TETRACHLOROETHENE 
1,1.2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE I XYLENE 
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Units uglKg 

Result 
1000 u 
1000 u 
7 0 0  J 
200  J 

1000 u 
1000 u 
1000  u 
1 0 0 0  u 

1 0 0  J 
1000  u 
1000  u 
500 J 

1000 u 
1000 u 
1000 u 
1000 u 
500 J 

1000 u 
1 0 0  J 

1000 u 
1000 u 
1000 u 
1000 u 

Units : ug/Kg 



Appendix A1 
Ryan's Pit Soil Treatment - Analytical Da:a 
Volatile Organic Compounds 

Sample ID PVO108911 

Page 37 

Linits uglKg 

Analyte 

BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHY LEN E CHLORIDE 
ACETONE 
CARBON DISULFIDE 

CHLOROMETHANE 

1 ,I-DICHLOROETHENE 
1 ,I-DICHLOROETHANE 
1,2*DICHLOROETHENE 

1,2-DICHLOROETHANE 
2-BUTANONE 
1,1,1-TRICHLOROETHANE 

CHLOROFORM 

CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1 ,2-DIC H LOROPROPAN E 
CIS-1,3-DICHLOROPROP EN E 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 

BENZENE 

BROMOFORM 

1,1,2-TRlCHLOROETHANE 

TRANS-1,3-DICHLOROPROPENE 

4-METHY L-2-PENTANONE 

TETRAC H LOROETH EN E 
2-HEXANONE 

1,1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE Y XYLENE 

Sample ID : PVO10901T 

Analyte 

BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 

1 

METHY LEN E CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,l-DICHLOROETHENE 
1,l-DICHLOROETHANE 
1,2-DICHLOROETHENE 
CHLOROFORM 
1.2-01 C H LO ROETHAN E 
2:BUTANONE- ~ 

CARBON TETRACHLORIDE 
l,l,l-TRICHLOROETHANE 

BROMODICHLOROMETHANE 

TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1 ,I ,2-TRICHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 

1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 

I BROMOFORM 

Result E 
1 0 0 0  u 
1 0 0 0  u 
1 0 0 0  u 
1000 u 
1000 u 
11 00 
1 0 0 0  u 

3 0 0  J 
1000 u 
1000  u 
1000 u 
1000  u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
1000 u 
600 J 

1000 u 
1000 u 
1000 u 
1000 u 
3 0 0  J 

1000 u 
1.00 J 

10.00 u 
10.00 u 
10.00 u 
1000 u 

, Units : ug/Kg 

12;000.00 u 
12,000.00 u 
12,000.00 u 
12.000.00 /I u 



Appendix A 1 
Ryan 5 Pit Soil Treatment - Analytical Data 
Volatile Organic Compounds  

Sample ID PV010901T Units uglKg 

CHLOROETHANE 

Sample ID ' PVO10911T 

Analyte 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 

- 

METHYLENE CHLORIDE 
AC ET0 N E 
CARBON DISULFIDE 
1 ,I-DICHLOROETHENE 
1,l-DICHLOROETHANE 
1,2-OICHLOROETHENE 

1,2-DlCHLOROETHANE 
2-BUTANONE 
I,l,l-TRICHLOROETHANE 

CHLOROFORM 

CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
CIS-I ,3-DICHLOROPROPENE 
TR I CH LOROETH E N E 
DIBROMOCHLOROMETHANE 

BENZENE 

BROMOFORM 

1,1,2-TRlCHLOROETHANE 

TRANS-1,3-DlCHLOROPROPENE 

4-METHY L-2-PENTANONE 
2-HEXANONE 

1,1,2,2-T€TRACHLOROETHANE 
TETRACHLOROETHENE 

TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
XYLENE 

Units : ug/Kg 

12;000.00 u 
12,000.00 u 
12,000.00 u 
12,000.00 u 
12,000.bO u 
12,000.00 u 
12,000.00 u 
12,000.00 u 
12,000.00 u 
12,000.00 u 
12,000.00 u 
12,000.00 u 
12,000*00 u 
12,000.00 u 
12,000.00 u 
12,000.00 u 
12,000.00 u 
12,000.00 u 
12,000.00 u 
12,000.00 u 
12,000.00 u 
12,000.00 u 
12,000.00 u 
2,500.00 J 

12,000.00 u 
12,000.00 u 
12,000.00 u 
12,000.00 u 
12,000.00 u 
12.000.00 u 

Sample ID : PVO10921T Units : ug/Kg 

METHY LEN E CHLORIDE 
4CETONE  CARBON DISULFIDE 
1,l-DICHLOROETHENE 
1,l-DICHLOROETHANE 
1,2-DICHLOROETHENE 
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Appendix A I  
Ryan's Pit Soil Treatment - Analytical Data 
Volatile Organic Compounds 

Sample ID PVOlO92lT Units ugiKg 

1.2-OICHLOROETHANE 
2-BUTANON E 
1 , I  ,1 -TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1 2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 

BENZENE 

3ROMOFORM 

1,1,2-TRlCHLOROETHANE 

TRANS-1,3-DICMLOROPROPENE 

4-M €THY L-2-P EN TAN0 N E 
2-HEXANONE 

1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHEN E 

rOLU EN E 
ZHLOROBENZENE 
ITHYLBENZENE 
3YRENE  
(YLENE 

1 ,20.00 u 
1.200 00 u 
1,200 00 u 
1.200.00 u 
1.200.00 u 
120000 u 
1 200.00 u 
1,200.00 u 
1,200.00 u 
1.200.00 u 
1,200.00 u 
1,200.00 u 
1,200.00 u 
1,200.00 u 
1,200.00 u 
3,000.00 B 
1,200.00 u 
1,800.00 
1,200.00 u 
14.000.00 B 

11.000 00 

14,000.00 

Sample ID : PVO10931T 

4nalyte 
C m  
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,l-DICHLOROETHENE 
1 ,I-DICHLOROETHANE 
1,2-DICHLOROETHENE 

1,2-DICHLOROETHANE 
2-BUTANONE 
1 ,l ,1 -TRICHLOROETHANE 

CHLOROFORM 

CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 

TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 

BENZENE 

BROMOFORM 

TETRACHLOROETHENE 

1,2-DIGHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 

1,1,2-TRlCHLOROETHANE 

TRANS-1,3-DICHLOROPROPENE 

4-METHYL-2-PENTANONE 
2-HEXANONE 

lI1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHY LBENZEN E 

Units : ug/Kg 

1,200.00 u 
1,200.00 u 
1,200.00 u 
3,600.00 
1,200.00 u 
1,200.00 u 
1.200.00 u 
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Appendix A1 
Ryan's Pit Soil Treatment - Analytical Data 
'dc la t ile 0 rg a n i c Compo u n d s 

Sample ID PVO10961T 

Result 
1ooc 
1 0 G O  
1 0 0 0  
1000  
1 0 0 0  
1 0 0 0  
1000 
7 0 0  

1000  
1000 
1000 
1000 
10.00 
24 00 
1000 
1000 
1000 
10.00 
800 

1000 
10.00 
1000 
10.00 
10.00 
1000 
1000 

130 00 
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Qual 
u 
U 
u 
u 
u 
u u 
J 
u 
u 
u 
u 
u 
u 
u 
u 
u 
J 
u 
u 
u 
u 
u 
u 
u 

I 

Analyte 

BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 

CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 

BENZENE 

BROMOFORM 

1 ,I ,2-TRICHLOROETHANE 

TRANS-1,3-DICHLOROPROPENE 

4-M ETHY L-2-P EN TAN0 N E 
2-HEXANONE 

METHYLENE CHLORIDE 
ACETONE 
CARBON OlSULFlDE 

10.00 
10.00 
10.00 
10.00 

1 .I-DICHLOROETHENE 
I 1-DICHLOROETHANE 
1,2-DlCHLOROETHENE 

1,2-DICHLOROETHANE 
2 - B U TAN 0 N E 

CHLOROFORM 

u 
u 
u 

~~ 

1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1.2-DICHLOROPROPANE 

Analyte 

BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
AC €TON E 
CARBON DISULFIDE 

7TmmmmF 

1,l-DICHLOROETHENE 
1,l -DICHLOROETHANE 
1,2-DICHLOROETHENE 

1,2-DICHLOROETHANE 
2-BUTANONE 
1,l ,1-TRICHLOROETHANE 

CHLOROFORM 

CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 

TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 

1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 

Units : ug/Kg 



Appendix AI 
Ryan's Pit Soil Treatment - Analvtical Data 
Volatile Orcanic Compouncs 

Sample ID PV010571T Units ugIKg 

1,1,2,2-TETRACHLORO€THANE 

CHLOROBENZENE 
ETHYLBENZENE 

ISTYRENE 
XYLENE 

Sample ID . PVO1 1OOlT 

HLOROMETHANE 
ROMOMETHANE 
ROMOMETHANE 
INYL CHLORIDE 
INYL CHLORIDE 
HLOROETHANE 

CHLOROETHANE 
METHYLENE CHLORIDE 
METHY LENE CHLORIDE 

CARBON DISULFIDE 
CARBON DISULFIDE 
1,l-DICHLOROETHENE 
1,l -DICHLOROETHENE 
1,l-DICHLOROETHANE 
1,l-DICHLOROETHANE 
1,2-DlCHLOROETHENE 
1,2-DlCHLOROETHENE 
CHLOROFORM 
CHLOROFORM 
1,2-DICHLOROETHANE 
1 ,ZOICHLOROETHANE 
2-BUTANONE 
2-BUTANONE 
1,1,1-TRICHLOROETHANE 
1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
BROMODICHLOROMETHANE 
1 ,2-D I C H LO ROPROPANE 
1,2-DlCHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
CIS-I ,3-DICHLOROPROPENE 
TRICHLOROETHENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
DIBROMOCHLOROMETHANE 

SENZENE 
BENZENE 

BROMOFORM 
BROMOFORM 

1,1,2-TRICHLOROETHANE 
1,1,2-TRlCHLOROETHANE 

TRANS-1.3-DICHLOROPROPENE 
TRANS-l,3-DICHLOROPROPENE 

Units : ug/Kg 

50.00 
10.00 
50.00 
10.00 
50.00 

U 
U 1: 
U 
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Appendix A I  
R y a i  s Pit Soil Treatment - Analytical Data 
Vo atrle Organic Compounds 

Sample ID PVOIIOOIT 

Page 42 

Analyte 
-ONE 
4 - M ETH Y L-2-P E NTAN 0 N E 

2-HEXANONE 
2 - H EXANO N E 

TETRACHLOROETHENE 
TETRACHLOROETHENE 
1 1 2 2-TETRACHLOROETHANE 
1 1 2.2-TETRACHLOROETHANE 
TOLUENE 
TOLUENE 
CHLOROBENZENE 
CHLOROBENZENE 
ETHYLBENZENE 
ETHYLBENZENE 
STYRENE 
STYRENE 
XYLENE 
XYLENE 

Sample ID : PV01101 IT 

VINYL CHLORIDE 
VINYL CHLORIDE 
CHLOROETHANE 
C H LOROETHAN E 
METHYLENE CHLORIDE 
METHY LENE CHLORIDE 
ACETONE 
ACETONE 
CARBON DISULFIDE I CARBON DISULFIDE 
1 , l  -DICHLOROETHENE 
1,l-DICHLOROETHENE 
1,l-DICHLOROETHANE 
1,l-DICHLOROETHANE 
1,2-DICHLOROETHENE 
1,2*DICHLOROETHENE 
CHLOROFORM 
CHLOROFORM 
1,2-DlCHLOROETHANE 
1,2-DICH LOROETHANE 
2-BUTANONE 
2-BUTANONE ~ ~~ ' 
1,1,1-TRICHLOROETHANE 

CARBON TETRACHLORIDE 
CARBON TETRACHLORIDE 

1,1,1-TRICHLOROETHANE 

BROMODICHLOROMETHANE 

' 1,2-DlCHLOROPROPANE 
1,2-DlCHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
CIS-1,3-DICHLOROPROPENE 
~TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 

Units u2,Kg 

Result I@ 

50 GO ,U 
1000  u 
5 0 0 0  U 

490 00 
52000 E 

1 0 0 0  u 
5 0 0 0  U 
31 00 J 
32 00 
4 0 0  J 

5000 U 
300 J 

5000 U 
1000  u 
5000 U 
900 J 

10 00 

Y iF  

Units : ug/Kg 

10.00 u 
23.00 
26.00 

20.00 I u 



Appendix A1 
Ryan's Pit Soil Treatment - Analytical Data 
Volatile Organic Compounds 

Sample ID PVOl1011T 

Analyte 
.~.~,~-TRICHLORG E TH A N E 
1,1,2-TRlCHLOROETHANE 
BENZENE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
TRANS- 1,3-Dl C H LOR0 PR OP E N E 
BROMOFORM 
BROMOFORM 
4-M €THY L-2-P E NTANO N E 
4-METHY L-2-PENTANONE 
2-HEXANONE 
2-HEXANONE 
TETRACHLOROETHENE 
TETRACHLOROETHENE 
1,1,2,2-TETRACHLOROETHANE 
1,1,2,2-TETRACHLOROETHANE 
TOLUENE 
rOLUENE 
2HLOROBENZENE 
2 H LOR0 B E NZE N E 
ITHYLBENZENE 
ETHYLBENZENE 
STYRENE 
STYRENE 
CYLENE 
(YLENE 

sample ID : PVO11021T - 
Analyte 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 

- 

1,l-DICHLOROETHENE 
1 ,I-DICHLOROETHANE 
1,2-DlCHLOROETHENE 

1,2-DlCHLOROETHANE 
2-BUTANONE 
1.1,l-TRICHLOROETHANE 

CHLOROFORM 

CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 

TRICHLOROETHENE 
DIEROMOCHLOROMETHANE 
lI1,2-TRICHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
4-M €THY L-2-P EN TAN ON E 
2-HEXANONE 
TETRACHLOROETHEN E 

TOLUENE 
CHLOROBENZENE 

1,2-DlCHLOROPROPANE 
CIS-lf3-DICHLOROPROPENE 

1,1,2,2-TETRACHLOROETHANE 

I ETHYLBENZENE 

Linits ugIKg 

20.00 u 
3.00 J 
4.00 J 

10.00 u 
20.00 u 
9.00 J 

13.00 J 

Units : ug/Kg 
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Appendix A I  
Ryan's Pit Soil Treatment - Analytical Data 
L/o la t i le 0 rg a n ic C 0 m po u nd s 

Sample ID PVOl1021T Units ug:Kg 
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Sample ID . PVOl1031T 

Analyte 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CH LOROETHANE 
METHYLENE CHLORIDE 
ACETONE . 
CARBON DISULFIDE 
1,l-DICHLOROETHENE 
I ,I-DICHLOROETHANE 
1 ,2-0 IC H LOR0 ETH EN E 

1,2-DlCHLOROETHANE 
2 -6 UTAN 0 NE 
1,1,1 -TRICHLOROETHANE 

CHLOROFORM 

CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DlCHLOROPROPANE 
SIS-l,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1 1.2-TRICHLOROETHANE 
BENZENE 
TRANS-l,3-DICHLOROPROPENE 
BROMOFORM 
4-METHY L-2-PENTANO N E 
2-HEXANONE 

1,1,2,2-TETRACHLOROETHANE 
TETRAC H LOROETH EN E 

TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 

Sample ID : PVOl1081T 

Units ug/Kg 

Result 
20 00 
20 00 
20 00 
20 00 
20 00 
30 00 
20 00 
20 00 
20 00 
20 00 
20 00 
20 00 
20 00 
26 00 
20 00 
20 00 
20 00 
20 00 

5 00 
20 00 
20 00 
18 00 
20 00 
20 00 
20 00 
20 00 

330 00 

- 

20.00 
8.00 
20.00 
20.00 
20.00 
2.00 

U 
U 
U 
U 
U 
U ~:: 
' U  
U 
U 
J 
U 
U 
J 
U 
U 
U 
U 

U 
J 
U 
U 
U 
J 

Units : ug/Kg 

Analyte I Result 
CHLOROMETHANE I 10.00 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,l-DICHLOROETHENE 
1,l-DICHLOROETHANE 
1,2-DICHLOROEfHENE 

1,2-DICHLOROETHANE 
2-BUTANONE 
1,1,1-TRICHLOROETHANE 

CHLOROFORM 

CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1.2-DICHLOROPROPANE 

10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
7.00 

10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 

U 
U 
U 
U 
U i U 



Appendix A 1 
Rvan's Pit Soil Treatment - Analvtical Data 

Page 45 

Vhatile Organic Cornpcunzs ' 

Sample ID PVOl1081T 

ll%%% I c H L 0,R 0 P R 0 PEN E 
TRlC H LO R 0 ETHENE 
DIBROMOCHLOROMETHANE 

BENZENE 
1,1,2-TRlCHLOROETHANE 

TRANS-1.3-DICHLOROPROPENE 
BROMOFORM 
4-METHYL-2-PENTANONE 
2-HEXANONE 
TETRACHLOROETHENE 
1 ,: ,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
XYLENE - - 
Sample ID PVOl1091T 

VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 

SARBON DISULFIDE 
1,l-DICHLOROETHENE 
1 ,I-OICHLOROETHANE 
1,2-DICHLOROETHENE 

1,2-DlCHLOROETHANE 
2-BUTANONE 
1,1,1-TRICHLOROETHANE 

CHLOROFORM 

CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DICH LOROPROPAN E 
CIS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 

BENZENE 

BROMOFORM 

1,1,2-TRlCHLOROETHANE 

TRANS-1,3-DICHLOROPROPENE 

4-METHY L-2-PENTANONE 
2-HEXANONE 
ETRACHLOROETHENE 

~ 

lIl,2.2-TETRACHLOROETHANE 
rbLUENE 
CHLOROBENZENE 
ETHYLBENZEN E 
SrVRENE 
YYLENE 

Units uglKg 

Units : ug/Kg 

10.00 u 
1.00 J 

10.00 u 
10.00 I u 

Sample ID : PVOll121T Units: ug/Kg 



4ppendix A1 
Ryan s Pit Soil Treatment - Analytical Data 
Voiatiie Organic Compounds 

Sar-Tpie ID PVOI 1121T 

,Analyte 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
I 1-DICHLOROETHENE 
I 1-DICHLOROETHANE 
1 2-DICHLOROETH ENE 
CHLOROFORM 
1.2-DICHLOROETHANE 
2- B UTAN ON E 
1 , 1 , 1  -TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
I ,2-DICHLOROPROPANE 
CIS-1.3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 

BENZENE 

BROMOFORM 

1,1,2-TRICHLOROETHANE 

TRANS- 1 ,3-DI C H LO ROP ROP EN E 

4-M ETH Y L-2-P E NTAN 0 N E 
2-HEXANONE 

II1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 

TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 

II XY LEN E 

Sample ID : PVO11131T 

Analyte 

BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 

~HLOROMETHANE 

ACETONE 
CAR EON DISULFIDE 
1,l-DICHLOROETHENE 
1, l  -DICHLOROETHANE 
1.2-DICHLOROETHENE 

IICHLOROFORM 
1,2-DlCHLOROETHANE 
2-BUTANONE 
1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DlCHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
TRlCH LOROETH EN E 
DIBROMOCHLOROMETHANE 

BENZENE 

BROMOFORM 

1,1,2-TRICHLOROETHANE 

TRANS-1,3-DICHLOROPROPENE 

4-METHY L-2-PENTANONE 
2-HEXANONE I TETRACHLOROETH EN E 

Units ug,Kg 

? C  c3 
3 00 

10 00 
2 00 

10 00 
10 00 
10 00 
10.00 
10 00 
10 00 
10 00 
10 00 
10 00 
10 00 
10 00 
10 00 
10.00 
5.00 

U 
J 
U 
J 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

‘ U  

0 0 0  u 
0 0 0  u 
0 0 0  u 
0 0 0  u 
3.00 J 
0 0 0  u 
3 0 0  J 
0.00 u 
000  u 

1000 u 
1000 u 

Units : ug/Kg 
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Appendix A1 
Ryan's Pit Soil Treatmmt Anali!lcal Data 
Volatile Organic Compounds  

Sample ID PVO11131T Units u g K g  

600.00 
10.00 

600.00 
890.00 

1_. - 
,,Analvte I I  Res L J  I t 

U 
u 
U 

1 1 2 2  - T E T R AC H L 0 R 0 ETHAN E 1 d y l  

5,500.00 
10.00 

600.00 
10.00 

600.00 

L, 

CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
XYLENE 

E 
u 
U 
u 
U 

Sample ID PVOl11611 

BROMOMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
VINYL CHLORIDE 
CHLOROETHANE 
CHLOROETHANE 
METHYLENE CHLORIDE 
METHY LEN E CHLORIDE 

CARBON DISULFIDE 
CARBON DISULFIDE 
1,l-DICHLOROETHENE 
1,l-DICHLOROETHENE 
1 ,I-DICHLOROETHANE 
1,l-DICHLOROETHANE 
1,2-DlCHLOROETHENE 
1,2-DICHLOROETHENE 
CHLOROFORM 
CHLOROFORM 
1,2-DICH LOROETHAN E 
1.2-DICHLOROETHANE 
2lBUTANONE- ~ 

2-BUTANONE 
1.1 ,I-TRICHLOROETHANE 
1 ,l ,l -TRICHLOROETHANE 
CARBON TETRACHLORIDE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
BROMODICHLOROMETHANE 
I ,2-DICHLOROPROPANE 
1,2*DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 
CIS-1,3-DICHLOROPROPENE 
TRlC H LO ROETH EN E 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
DIBROMOCHLOROMETHANE 
I1l,2-TRICHLOROETHANE 
1 ,I .2-TRICHLOROETHANE 
BENZENE 
BENZENE 
STRANS-l,3-DICHLOROPROPENE 
TRANS-I ,3-DICHLOROPROPENE 
BROMOFORM 

Units ug/Kg 

Result 
10.00 

600.00 
10.00 

600.00 
10.00 

600.00 
10.00 

U 
U 
U 
U 

1 
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Appendix A1 
Ryan's Pit Soil TrEatrnmt - Analytical Data 
Volatile Organic Cempcilrds 

Sample ID P',JOi 1 ;SIT Units ugiKg  

TETRACHLOROETHENE 
TETRAC H LOROET ti €NE 
1 1 2 2-TETRACHLOROETHANE 
1 1 2 2-TETRACHLOROETHANE 

2,800 00 

TOLUENE 
TOLUENE 
CHLOROBENZENE 
CHLOROBENZENE 
ETHYLBENZENE 
ETHYLBENZENE 
STY R E N E 
STYRENE 
XYLENE A XYLENE 

320.00 J 
690.00 

10.00 u 
600.00 U 
360.00 BJ 
650.00 E 

10.00 u 
600.00 U 

2,700.00 6 
4.800.00 E 

Sample ID PVOl117lT Units : uglKg 

CHLOROMETHANE 
BROMOMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
VINYL CHLORIDE 
CHLOROETHANE 
ZHLOROETHANE 
METHYLENE CHLORIDE 

CARBON DISULFIDE 
1,l-DICHLOROETHENE 
1,l-DICHLOROETHENE 
1,l-DICHLOROETHANE 
1 ,I-DICHLOROETHANE 
1,2-OICHLOROETHENE 
1,2-DICHLOROETHENE 
CHLOROFORM 
CHLOROFORM 
1,2-DICHLOROETHANE 
1,2-OICHLOROETHANE 
2-8 UTAN 0 N E 
2 -B UTAN 0 NE 
1,1,1-TRICHLOROETHANE 
l , l ,  1-TRICHLOROETHANE 
ZARBON TETRACHLORIDE 
ZARBON TETRACHLORIDE 
3ROMODICHLOROMETHANE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
1,2-DlCHLOROPROPANE 
ZIS*l,3-DICHLOROPROPENE 
ZIS-l,3-DICHLOROPROPENE 
TRICHLOROETHENE 
rRlCHLOROETHENE 
JIBROMOCHLOROMETHANE 
DIBROMOCHLOROMETHANE 
1 ,I ,2-TRICHLOROETHANE I 1.1.2-TRICHLOROETHANE 
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Appendix A I  
Ryan's Pit Soil Treatment - Analvtical Data 
Vola t i le Organic Corn pou nd s 

Sample ID PVOl1171T 

Page 49 

BENZENE 
TRANS-1,3-DICHLOROPROPENE 
TRANS-1,3-DICHLOROPROPENE 
BROMOFORM 
BROMOFORM 
4-METHY L-2-PENTANONE 
4-M ETHY L-2 -P E NTAN 0 N E 
2-HEXANONE 
2-HEXANONE 
TETRACHLOROETHENE 
TETRAC H LOROETH ENE 
l11,2,2-TETRACMLOROETHANE 
1,1.2,2-TETRACHLOROETHANE 
TOLUENE 
TOLUENE 
CHLOROBENZENE 
SHLOROBENZENE 
ETHY LBENZENE 
ETHY LBENZENE 
STYRENE 
SlYRENE 
YYLENE 
YYLENE 

Sample ID : PVO11221T - 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE I ACETONE 
CARBON DISULFIDE 
1 .l-DICHLOROETHENE 
1,l-DICHLOROETHANE 
1,2-DlCHLOROETHENE 

1,2-DICHLOROEfHANE 
2-BUTANONE 

CHLOROFORM 

1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1,2-DlCHLOROPROPANE 
CIS-1.3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 

BENZENE 

BROMOFORM 

l11,2-TRICHLOROETHANE 

TRANS- 1 ,3-0 IC H LOR0 PROPEN E 

4-METHYL-2-PENTANONE 
2-HEXANONE 

1 TETRAC H LO RO ETH EN E lI1,2,2-TETRACHLOROETHANE 
TOLUENE . , ~HLOROBENZENE 
ETHY LBENZENE 
SWRENE 
XYLENE 

Units u g K g  

600 00 
10 00 

600 00 
10 00 

600 00 
34 00 

600 00 
10 00 

600 00 
910 00 

1,100 00 
10 00 

600 00 
130 00 
180 00 

U I: 
U 
U 
U 

E 
U 
U 
J 

Units : ug/Kg 

Result 
10.00 
10.00 
10.00 
10.00 
10,oo 
10.00 
1 00 

10.00 
0.00 
0.00 
0.00 
0,oo 

U 

U 
U 
U 
U 
U 

~J 



Appendix AI 
Ryan's Pmt Soil Treatment - Analytical Data 
Volatl& Crganic Compounds 

Sample li3 PVOl1231T 

Analy:e 
CHLORC METHANE 
BRCMOMETHANE 
VINYL CHLORIDE 
C H LO R 0 ETHANE 
METHYLENE CHLORIDE 
ACETON E 
CARBON DISULFIDE 
1 I-DICHLOROETHENE 
1 ,I-DICHLOROETHANE 
1.2-DICHLOROETHENE 
CHLOROFORM 
1.2-DICHLOROETHANE 
2-BUTAN ON E 
1 ,I, 1 -TRICHLOROETHANE 
CAR EON TETRACHLORIDE 
SROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
:IS-I ,3-DICHLOROPROPENE 
TR ICH LO ROETHENE 
3 I B RO MOC H LOROM ETHAN E 

3ENZENE 

3ROMOFORM 

1,1,2-TRICHLOROETHANE 

TRANS-1,3-DICHLOROPROPENE 

$-MET H Y L-2 - P E N TAN 0 NE 
!-HEXANONE 
ETRACH LOROETH ENE 
1,1,2,2-TETRACHLORO€THANE 

CHLOROBENZENE 11 ~ ~ ~ ~ ~ " Z E N E  
STYRENE 
XYLENE 

~ 

Sample ID : PVO11241T 

- - 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 

1.1-DICHLOROETHANE 
1 ,I-DICHLOROETHENE 

1 :2-DICHLOROETHENE 
CHLOROFORM 
1 I 2431'2 H LO ROETHANE 

'2-BUTANONE 
1 , l  ,l -TRICHLOROETHANE 
CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 

TRICHLOROETHENE 
9IBROMOCHLOROMETHANE 
1,1,2-TRlCHLOROETHANE 
BENZENE 
TRANS-I ,3-DICHLOROPROPENE 
BROMOFORM 

1,2-DlCHLOROPROPANE - CIS-I ,3-DICHLOROPROPENE 

Units uglKg 

Result 

10.00 
10.00 
10 00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 
10.00 

u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

10.00 u 
10.00 u 
10.00 u 
10.00 u 
8.00 J 

10.00 u 
10.00 u 
10.00 u 
10.00 u 

3.0C 
1o.oc 
3.0C 

1o.oc 
1o.oc 
1o.oc 
10.OG 

J 
U 
J 
U 
U 
U 
U - 

Units : ug/Kg 
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Appendix A1 
Ryan's Pit Soil Treatment - Analytical Data 
Volatile Organic Compounds 

Sample ID PVOl1241T Units i ig/Kg 

HLOROETHENE 
lI1,2,2-fETRACHLOROETHANE 

CHLOROBENZENE ' 

ETHYLBENZENE 

Sample ID : PVOl1251T Units ug/Kg 

Analyte 

BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,l-DICHLOROETHENE 
1,l-DICHLOROETHANE 
1,2-DIC HLOROETH EN E 

1,2-DlCHLOROETHANE 
?-BUTANONE 
1,l ,l-TRICHLOROETHANE 

CHLOROFORM 

CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 

TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 

BENZENE 

BROMOFORM 

1,2-DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPENE 

1,1,2-TRICHLOROETHANE 

TRANS-1,3-DICHLOROPROPENE 

4-METHYL-2-PENTANONE 
2-HEXANONE 
TETRACHLOROETHENE 
lI1,2,2-TETRACHLOROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
XYLENE 

Resuli 
10 00 
10 00 
10 00 
10 00 
10 00 
10 00 
10 00 
10.00 
10.00 
10 00 
10.00 
10.00 
10.00 
10 00 
10.00 
10 00 
10.00 
10.00 
10.00 
10 00 
10.00 

r IU U U 

lu 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

7.00 J 
0.00 u 
0.00 u 
0.00 u 
0.00k u 
5.0C 
0.oc 
2.0c 
0.OC 
0.oc 

1o.oc 
1 .oc 

~ 

Sample ID : PVOl1271T Units : MG/KG 

VINYL CHLORIDE 
C H LOROETHAN E 
METHYLENE CHLORIDE 
ACETONE 

I 
CARBON DISULFIDE 
1 ,I-OICHLOROETHENE 
1,l-DICHLOROETHANE 
1 ,%DICHLOROETHENE 

24.00 U 
24.00 U 
24.00 U 

360.00 I . . 

24.00 
6.00 
3.00 

25.00 

U 
J 
J 
U 
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Appendix A1 
Ryan's Pit Soil Treatment - Analytical Data 
Volatile O:pr8: Ccmpounds 

Sample ID P'JC1 1271T 

Analyte 
CHLOROFORM 
1 2-DICHLQROETHANE 

1 1.1-TRICHLOROETHANE 
2 -B UTAN 0 NE 

CARBON TETRACHLORIDE 
BROMODICHLOROMETHANE 
1 2-DICHLOROPROPANE 
C IS- 1.3- DI C H LO ROPRO PEN€ 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 

BENZENE 

BROMOFORM 

II1,2-TRlCHLOROETHANE 

TRANS-1,3-DICMLOROPROPENE 

4-M €THY L-2 -P E NTAN 0 NE 
2-HEXANONE 

1,1,2,2-TETRACHLOROETHANE 
TETRACHLOROETHENE 

TOLUENE 
CHLOROBENZENE 
€THY LBENZENE 
STYRENE 
XYLENE 

Sample ID : PVO11291T 

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
AC ET0 N E 
CARBON DISULFIDE 
1,l-DICHLOROETHENE 
1 .I-DICHLOROETHANE 
1 (2-DICHLOROETHENE 
CHLOROFORM 
1.2-DICHLOROETHANE 
2-BUTANONE 
1,1,1-TRICHLOROETHANE 
ZAR EON TETRACHLORIDE 
3ROMODICHLOROMETHANE 
1,2-DlCHLOROPROPANE 

rRlCHLOROETHENE 
31BROMOCHLOROMETHANE 
1,1,2-TRlCHLOROETHANE 
3ENZENE 
TRANS-1,3-DICHLOROPROPENE 
3ROMOFORM 
4-METHY L-2-PENTANONE 
2-HEXANONE 
TETRAC H LOROETHEN E 
l11,2,2-TETRACHL0ROETHANE 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 

:IS-I ,3-DICHLOROPROPENE 

R XYLENE 

Units MGlKG 

;;:E81 
400 00 

Units : MG/KG 
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Appendix A1 
Ryan's Pit Soil Treatment - Analytical Data 
Volatile Organic Compounds 

Sample ID PVOl1311T Units /LIG, KG 

Analyte 

BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHY LEN E CHLORIDE 
ACETONE 
CARBON DISULFIDE 

CHLOROMETHANE 

1,l-DICHLOROETHENE 
1. I.-DICHLOROETHANE 
1 :2-DICHLOROETHENE 
CHLOROFORM 

2 - B U TAN 0 NE 
1,2-DlCHLOROETHANE 

1,1,1-TRICHLOROETHANE 
CARBON TETRAC H LO R I DE 
BROMODICHLOROMETHANE 
1,2-DICHLOROPROPANE 
CIS- 1,3-D I CH LOROPRO PE N E 
TRICHLOROETHENE 
31BROMOCHLOROMETHANE 

3 ENZEN E 

3ROMOFORM 

rETRACHLOROETHENE 

CHLOROBENZENE 
ETHY LBENZEN E 

1,1,2-TRlCHLOROETHANE 

TRANS-1,3-DICHLOROPROPENE 

$-METHY L-2-PENTANONE 
?-HEXANONE 

1,1,2,2-TETRACHLORO€THANE 

Restjri ;Qua -L 

: I 2  CZj  U 
1,ooc u 
120co u 
12000 u 
12000 u 
420 00 
12000  u 
12000 u 
12000  u 
12000 u 
12000 u 
31 00 J 
8 0 0 0  J 

380 00 
12000 u 
12000 u 
12000 u 
120 00 u 
290.00 
120.00 u . 
120.00 u 
200.00 
120.00 u 
120.00 u 
27 00 

120 00 u 
1,100 00 

120 00 u 
11000 J 
120.00 u 
1300 J 

120.00 u 
2900 J 
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Appendix A2 
Ryan's Pit Excava!ion 
Sample Locations 

TROOOOI KH 
TR00002KH 
TR00002KH 
TR00003KH 
TR00003KH 
TR00004KH 
TR00004KH 
TR00005KH 
TR00005KH 
TR00006KH 
TR00006KH 
TR00007KH 
TR00007KH 
TROOOO8KH 
TR00008KH 
TR00008KH 
TR00009KH 
TR00009KH 
TROOOI OKH 
TROOOl OKH 
TR00006KH 
TR00006KH 
TR00006KH 
TROOOlOKH 
TR0001 OKH 
TR00012KH 
TR00012KH 
TR00012KH 
TR00012KH 
FLDBLNK 
TROOOI 3KH 
TR00013KH 
TROOOl4KH 
TR00014KH 
TROOOl5KH 
TROOOI 5KH 
TROOO 16KH 
TROOO 16KH 
TROOOl7KH 
TROOOI 7KH 
TROOOl8KH 
TR00018KH 
TR00019KH 
TR00019KH 
TR00020KH 
TR00020KH 
TR00020KHD 
TR00020KHD 
EQUIPBLNK 

A639903 
A64000 1 
A64 0 OC 3 
A640101 
A6401 03 
A64020 1 
A640203 
A640301 
A640303 
A640401 
A640406 
A640501 
A640503 
A640601 
A640603 
A6406030 
A640701 
A640703 
A640801 
A640803 
A6431 03 
A6431 07 
A643 1 07 D 
A643304 
A643305 
A643401 
A643405 
A6435020 
A643503 
A643604F B 
A643701 
A643702 
A643801 
A643802 
A643901 
A643902 
A644001 
A644002 
A644 1 0 1 
A644 1 02 
A644201 
A644202 
A644301 
A644302 
A644401 
A644402 
A644402 
A6444402D 
A644908EB 

N wall 
E wall 
E wall 
S wall 
S wall 
W wall 
W wall 
SW floor 
SW floor 
NW floor 
NW floor 
NE floor 
NE floor 
SE floor 
SE floor 
SE floor 
NW wall 
NW wall 
SW wall 
SW wall 
NW floor 
NW floor 
NW floor 
S wall 
S wall 
Rolloff 1 
Rolloff 1 
.Rolloff 1 
Rolloff 1 
FLDBLNK 
Rolloff 2 
Rolloff 2 
Rolloff 3 
Rolloff 3 
Rolloff 4 
Rolloff 4 
Rolloff 5 
Rolloff 5 
Rolloff 6 
Rolloff 6 
Rolloff 7 
Rolloff 7 

Rolloff 8 
Rolloff 9 
Rolloff 9 
Rolloff 9 
Rolloff 9 
EQUl BLN K 

R O I I O ~ ~  a 
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Appendix A2 
Ryan's Pit Excavation - Analytical Data 
Volatile Organic Compounds 

SamDle No A639901 

Page 1 

- 
A r, a I y t e 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
C H LOROETHAN E 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1 1 -D I C H LOROETH EN E 
1 1-DICHLOROETHANE 
1 2-DIC H LOROETHENE 

1 2-DICHLOROETHANE 
2 - B U TAN ON E. 
1 1 ,I-TRICHLOROETHANE 

ZHLOROFORM 

ZARBON TETRACHLORID 
3ROMODICHLOROMETHA 
1,2-DICHLOROPROPANE 
2IS-l,3-DICHLOROPROPE 
rRlCHLOROETHENE 
3IBROMOCHLOROMETHA 

3ENZENE 

3ROMOFORM 

I, 1,2-TRlCHLOROETHANE 

rRANS-1,3-DICHLOROPR 

I-METHY L-2-PENTANONE 
!-HEXANONE 

1,1,2,2-TEfRACHLOROET 
TETRACHLOROETHENE 

TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
XYLENE 

Sample No : A640001 

CHLOROETHANE 

CAR BO N DISULFIDE 
1,l-DICHLOROETHENE 

Units u g w  

QA'QC 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
?E%L 
3EAL 
?EAL 
3 EAL 
3EAL 
3EAL 
?EAL 
3EAL 

P 

- 

Units : ug/Kg 



Appendix A2 
Ryan's Pit Excavation - Analytical Data 
Volatile Organic Compounds 

Page 2 

Sample No A640001 Units 

knalyte 
TRICHLOROETHENE 
01 BROMOC H LOROMETHA 

BENZENE 

BROMOFORM 

1 1.2-TRICHLOROETHANE 

TRANS-l,3-DICHLOROPR 

4-METHYL-2-PENTANON E 
2-HEXANONE 

I I 1,2,2-TETRACHLOROET 
TETRACHLOROETHENE 

TOLUENE 
C H LOR0 BE NZEN E 
ETHY LBENZEN E 
STYRENE 
XYLENE 

Sample No ; A640101 

VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,l-DICHLOROETHENE 
1,l-DICHLOROETHANE 
1,2-DICHLOROETHENE 

1,2-DICHLOROETHANE 
2-BUTANONE 
1,1,1-TRICHLOROETHANE 

CHLOROFORM 

CARBON TETRACHLORID 
BROMODICHLOROMETHA 
1,2-DIC H LOROPROPAN E 
CIS-1,3-DICHLOROPROPE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHA 

BENZENE 

BROMOFORM 

2-HEXANONE 
TETRACHLOROETHENE 

TOLUENE 
CHLOROBENZENE 

1,1,2-TRICHLOROETHANE 

TRANS-l,3-DICHLOROPR 

4-METHYL-2-PENTANONE 

1,1,2,2-T€TRACHLOROET 

ETHYLBENZENE -- 

STYRENE 
XYLENE 

Resu 
99.01 

I 

300.0( 

120.01 

98.01 

1,700.01 

1,200.01 

230.01 

72.01 

400.01 

- 
C - 

J 
U 
U 
U 
U 
BJ 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
J 
U 
U 
U 
U 
U 

U 

U 
J 
U 
J 
U 
J 
I 

GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 

GCMS 
GCMS 
GCMS 

~GCMS 

ugJW 

QAJQC 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 

lg=--- 

Units: ug/Kg 

Errol 
- 
Methoc 

GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 

GCMS 

7 

QA/QC - 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 



Appendix A2 
Ryan's Pit Excavation - Analytical Data 
Volatile Organic Compounds 

Sample No A640201 

BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,l -DICHLOROETHENE 
1 ,I-DICHLOROETHANE 

CHLOROFORM 
1,2-DICHLOROETHENE 

1 .Z-DIC H LO ROETHAN E 
2 - B U TA N 0 NE 
1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORID 
BROMODICHLOROMETHA 
1,2-DlCHLOROPROPANE 
CIS-1,3-DICHLOROPROPE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHA 

BENZENE 

BROMOFORM 

IIl,2-TRICHLOROETHANE 

TRANS-1,3-DICHLOROPR 

4-METHYL-2-PENTANONE 
2-HEXANONE 

1,1,2,2-TETRACHLOROET 
TETRAC H LOROETH EN E 

TOLUENE 
CHLOROBENZENE 
ETHY LBENZENE 
STYRENE ' 

XYLENE 

Sample No : A640301 

1,l-DICHLOROETHENE 
1 ,I-DICHLOROETHANE 

1,1,1-TRICHLOROETHANE 
CARBON TETRACHLORID 
BROMODICHLOROMETHA 
1,2-DlCHLOROPROPANE 
CIS-1.3-DICHLOROPROPE 

U 
U 
U 

28.00 B 

', 

Units 

Err0 

Page 3 

- 
Methoc 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
SCMS 
SCMS 
SCMS 
SCMS 
3CMS 
SCMS 
3CMS 
X M S  
X M S  

- 

- 

Units : 

GCMS 
GCMS 

GCMS 
GCMS GCMS 

GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS GCMS 

GCMS 

u w g  

QNQC 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
i EAL 
?EAL 
3EAL 
?EAL 
iEAL 
? EAL 
?EAL 
? EAL 
?EAL 

P - 

uglKg. 

aAlac 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 



Appendix A2 
Ryan's Pit Excavation - Analytical Data 
Vola t i le 0 rg a r, I c C. c m po u n d s 

Sample No A640301 

DIBROMOCHLOROMETHA 
I ,  1.2-TRICHLOROETHANE 

TRANS-1,3-DICHLOROPR 

4-METHYL-2-PENTANONE 
2-HEXANONE 

IIl,2,2-TETRACHLOROET 

BENZENE 

BROMOFORM 

TETRACHLOROETHENE 

TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
XYLENE 

U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 

14 00 

Sample No : A640401 

VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,1 -DICHLOROETHENE 
I. 1 -DICHLOROETHANE 
1 :2-DICHLOROETHENE 
CHLOROFORM 
1.2-DICHLOROETHANE 
2:BUTANONE 

CARBON TETRACHLORI D 
BROMODICHLOROMETHA 

1,l ,I-TRICHLOROETHANE 

1,2*DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHA 

BENZENE 

BROMOFORM 

1,1,2-TRICHLOROETHANE 

TRANS-l,3-DICHLOROPR 

4-METHYL-2-PENTANONE 
2-HEXANONE 

1,1,2,2-TEfRACHLOROET 
TETRACHLOROETHENE 

TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
XYLENE - -  

- 
Resul 

4.0( 

5.01 

3.0( 

2.0( 

- 
C 

U 
U 
U 
U 
U 
BJ 
U 
U 
J 
U 
U 
U 
BJ  
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U - 

GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 

E K C  - 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 

Units : ug/Kg 

Errol 

GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS - 

m 
r 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
R E A L .  
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 



A p pen d i x A2 
Ryan's Pit Excavation - Analytical Data 
Volatile Organic Compounds 

Sample No : A640501 

Analyte 

BROMOMETHANE 
VINYL CHLORIDE 
C HLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DlSULFlOE 
I ,I-DICHLOROETHENE 
1 .I-DICHLOROETHANE 
1 2-DICHLOROETHENE 

1,2-DICHLOROETHANE 
2 - B UTA N 0 N E 
1, I, 1-TRICHLOROETHANE 

CHLOROFORM 

:ARB0 N TETRAC H LORI D 
3 ROMODIC H LOROMETH A 

TRICHLOROETHENE 
31BROMOCHLOROMETHA 

3ENZENE 

3ROMOFORM 

r ETRAC H LOROETH EN E 

CHLOROBENZENE 
ETHYLBENZENE 

1,2-DlCHLOROPROPANE 
~IS-l,3-DICHLOROPROPE 

1, I ,2-TRICHLOROETHANE 

rRANS-1,3-DICHLOROPR 

$-METHY L-2-PENTANONE 
?-HEXANONE 

'1,1,2,2-TETRACHLOROET 

Sample No : A640601 

METHYLENE CHLORIDE 

CARBON DISULFIDE 
1,l-DICHLOROETHENE 
1,l-DICHLOROETHANE 
1,2-DICHLOROETHENE 

1,2-DICH LOROETHAN E 

1,l ,I-TRICHLOROETHANE 

CHLOROFORM 

CARBON TETRAC H LO R I D 
BROMODICHLOROMETHA 

11 ,ZDICHLOROPROPANE 
CIS-1,3-DICHLOROPROPE 

- 
Result11 C 

I 

Units 

Erro 

Page 5 

- 
Methoc 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
SCMS 
SCMS 

- 

- 

41% 

QNQC 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
? EAL 

- 
P 

- 

Units: ug/Kg 

GCMS 
GCMS 
GCMS 
GCMS 
GCMS 

mzr 
r 
3EAL 
iEAL 
?EAL 
3EAL 
?EAL 
3EAL 
iEAL 
iEAL 
iEAL 
iEAL 
lEAL 
IEAL 
E A L  
E A L  
iEAL 
E A L  
lE3L - 



Appendix A2 
Ryan's Pit Excavzticn - Analytical Data 
Volatile Organic Comcounds 

Sample No A640601 

B'ENZ E N E 
TRANS-1.3-DICHLOROPR 
BROMOFORM 
4-METHYL-2-PENTANONE 
2-HEXANONE 

1,1.2,2-TETRACHLOROET 
TETRACHLOROETHENE 

TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
XYLENE 

Sample No : A640701 

VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,l-DICHLOROETHENE 
1,1 -DIC H LOROETHAN E 
1,2-DICHLOROETHENE 

1,2-DtCHLOROETHANE 
2-BUTANONE 
1,1,1 -TRICHLOROETHANE 

CHLOROFORM 

CARBON TETRACHLORID 
BROMODICHLOROMETHA 
1,2-DlCHLOROPROPANE 
CIS-1,3-DICHLOROPROPE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHA 

BENZENE 

BROMOFORM 

1,1,2*TRICHLOROETHANE 

TRANS-1,3-DICHLOROPR 

4-METHY L-2-PENTANONE 
2-HEXANONE 

1,1,2,2-T€TRACHLOROET 
TETRACH LOROETH ENE 

TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
SfYRENE 
XYLENE 

Resul 

4.0( 

6.0( 

5.0( 
7.0( 

3.0( 

13.0( 

U 
U 
U 
U 
U 
B J  
U 
U 
J 
U 
U 
U 
BJ 
J 
U 
U 
U 
U 
J 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U - 

Page 6 

GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 

REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 

Units : uglKg 

Errol Methoc 

GCMS 
GCMS 
GCMS 
GCMS 
ECMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 

E m  

- 

QNQC 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 



Appendix A2 
Ryan's Pit Excavation - Analytical Data 
Volatile Organic Compounds 

Sample No A640801 Units 

Page 7 

VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
AC ET0 N E 
CARBON DISULFIDE 
1,l-DICHLOROETHENE 
1,l-DICHLOROETHANE 
1.2-DICHLOROETHENE 

1,2-DlCHLOROETHANE 
2-EUTANONE 
1,1,1-TRICHLOROETHANE 

CHLOROFORM 

CARBON TETRACHLORID 
BROMODICHLOROMETHA 
1,2*DICHLOROPROPANE 
CIS-1,3-DICHLOROPROPE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHA 

BENZENE 

BROMOFORM 

1,1,2-TRICHLOROETHANE 

TRANS-1,3-DICHLOROPR 

4-METHY L-2-PENTANONE 
2-HEXANONE 

1,1,2,2-TETRACHLOROET 
TETRACHLOROETH ENE 

1 TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 

II XY LEN E 

Analvte - , -- 
CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,l-DICHLOROETHENE 
1,l-DICHLOROETHANE 
1,2-DICHLOROETHENE 
CHLOROFORM 
1,2-DICHLOROETHANE 
2-BUTANONE 
1,1,1-TRICHLOROETHANE 

,CARBON TETRACHLORID 
BROMODICHLOROMETHA 
1,2-DICHLOROPROPAN€ 
C IS1  .bDICHLOROPROPE 

4,000.0C 

8.ooo.oc 

19,000.0c 

19,000.00 

250,000.00 

100,000.00 

28,000.00 

140.000.00 11 

U 
U 
U 
U 
J 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 

U 
U 
U 
U 
U 

U 

U 

U 

U 

Sample No : A643103 

GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS GCMS 

GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 

W K g  - 
QNQC 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
SEAL 

- 

- 

Units : ug/Kg 

GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 

mr- 
r 
3EAL 
iEAL 
3EAL 
?EAL 
E A L  
X A L  
3EAL 
E A L  
3EAL 
WEAL 
?EAL 
iEAL 
E A L  
WAL 
E A L  
E A L  
?EAL 



Append I x A2 
Ryar, s Pit Excavation ~ Analytical Data 
Vo!a; e Crganic Compounds 

Page 8 

Units ug'Kg Sample No A643103 

-DICHLOROPR 

2- H EXA N 0 NE 
TETRACHLOROETHENE 

TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STY R EN E 
XYLENE 

I 1,2,2-TETRACHLOROET 

Sample No : A643304 

\/INYL CHLORIDE 
CHLOROETHANE II METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1,l-DICHLOROETHENE 
1,l-DICHLOROETHANE 
1,2-DtCHLOROETHENE 
CHLOROFORM 
1,2-DlCHLOROETHANE 
2-BUTANONE 
1,1,1 -TRICHLOROETHANE 
CARBON TETRACHLORID 
BROMODICHLOROMETHA 
1.2-DICHLOROPROPANE 
ClS-1,3-DICHLOROPROPE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHA 
1,1,2-TRICHLOROETHANE 
BENZENE 
TRANS-1,3-DICHLOROPR I BROMOFORM 
4-METHY L-2-PENTANONE 
2-HEXANONE I TETRACHLOROETHENE 
1,1,2,2*TETRACHLOROET 
TOLUENE 

Resu 

5,800.01 

4,600.0( 

1,000.0~ 

6,300.0( 

110,000.0~ 

'19,000.0~ 

15,000.0( 

130.000.0( 

- 
C - 

U 
U 
U 
U 
U 
B 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
U 

U 

U 

U 

U - 

Units : ug/Kg 

- 
Methoc 

GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 

GCMS 

- 

- 
QNQC 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 



Appendix A2 
Ryan's Pit Excavation - Analytical Data 
Volatile Organic Compounds 

Sample No A643305 

C"ANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 
METHYLENE CHLORIDE 
ACETONE 
CARBON DISULFIDE 
1 ,I-DICHLOROETHENE 
1 ,I-DICHLOROETHANE 
1,2-DlCHLOROETHENE 

1,2-DICHLOROETHANE 
2 -6 UTAN 0 N E 
1,1,1-TRICHLOROETHANE 

CHLOROFORM 

ZARBON TETRACHLORI D 
3ROMODICHLOROMETHA 
1,2-DICHLOROPROPANE 
ZIS-1,3-DICHLOROPROPE 
TRICHLOROETHENE 
3IBROMOCHLOROMETHA 

3ENZENE 

3 R 0 M 0 F 0 R M 

1 ,1,2-TRICHLOROETHANE 

TRANS-1,3-DICHLOROPR 

t-METHYL-2-PENTANONE 

ETRACHLOROETHENE 
!-HEXANONE 

1,1,2,2-TETRACHLOROET 
TOLUENE 
CHLOROBENZENE 
ETHYLBENZENE 
STYRENE 
XYLENE 

Resu 

11 ,OOO.O( 

4,000 O( 

18,000.0( 

220,000.01 
53,000.0C 

27,000.0[ 

220.000. oc 

- 
C 

======= 
IJ 
U 
U 
u .  
U 
JB 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
U 
LI 

J 

J 
J 

J - 

Units : 

Erro 

Page 9 

Methoc 

GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
CCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 
GCMS 

m 

- 

U Q W  - 
QNQC 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
SEAL 
X A L  
?EAL 

- 

3 



Appendix A2 
Ryan's Pit Excavation - Analytical Data 
Metals 

Page 1 

Sarnp!E Nc A643401 

ur=f 

Analyte 

ANTIMONY 
ARSENIC 
BARIUM 
BERY LLlUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
LITHIUM 
MAGNESIUM 
MANGANESE 
MOLYBDENUM 
NICKEL 
POTASSIUM 
SELENIUM 
SILICON 
SILVER 
SODIUM 
STRONTIUM 
THALLIUM 
TIN 
TI TAN I U M 
URANl UM ,, ipNNCADl U M 

MERCURY 

- 
ALUM1 N il lil 

Sample No : A643502D 

ANTIMONY 
ARSENIC 
BARIUM 
BERY LLI U M 
CADMl UM 
CALCI U M 
CHROMIUM 
COBALT 
COPPER 

IlRON LEAD 

LITHIUM ' 

MAGNESIUM 
MANGANESE 
MOLYBDENUM , ~ ~ v ~ R S  NICKEL I U M 

SELENIUM 
SILICON 

I 

11.70 U 
82.10 
3.10 
0.65 B 

2,670.00 
17.20 

20.60 
12,300.00 

20.60 B 
9.30 B 

2,230.00 
143.00 

1 1  .oo 

5.30 B 

1.30 U 

5.50 U 
2,120.00 

976.00 
8.70 I 

Units m w g  

Qk iQC 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 

Units : mg/Kg 

Errol E 
c 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P - 

QAlQC 
DUP 
DUP 
DUP 
DUP 
DUP 
DUP 
DUP 
DUP 
DUP 
DUP 
DUP 
DUP 
DUP 
DUP 
DUP 
DUP 
DUP 
DUP 
DUP 
DUP 
DUP 



Appendix A2 
Ryan's Pit Excava: :r: - Anatvtical Data 
Metals 

Page 2 

! 
Units m g w  Sample No A6435020 

TITAN I U M 
URANIUM 
VANADl UM 
ZINC 
MERCURY 

Sample No A643503 Units 

ZOOBALT 
COPPER 
IRON 
LEAD 
MAG N ES I U M 
MANGANESE 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLIUM 
VANADIUM 
ZINC 
MERCURY 

2.30 
52.80 

1.70 
0.66 U 

3,290.00 
11.30 

13.50 
10,800 00 

16.60 
1,730.00 
116.00 
5.60 B 

1,460.00 
0.62 U 
2.90 

292.00 B 

3.90 B 

1.80rB 

?Ezc- 
RET- 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
I 

Sample No : A643604FB Units: mg/Kg 



Page 3 Appendix A2 
Ryan's Pit Excavation - Analytical Data 
Metals 

Sample No A643701 

Analyte 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
LITHIUM 
MAGN ESI UM 
MANGANESE 
MOLYBDENUM 
NICKEL 
30TASSI U M 
SELENIUM 
SILICON 
SILVER 
SODIUM 
5TRONTlUM 
THALLIUM 
TIN 
r 1 TA N I U M 
URANIUM 

,,d4$DIUM 

MERCURY 

Sample No : A643801 

Analyte 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 

p " M  
' MAGNESIUM 

MANGANESE 
MOLYBDENUM 
NICKEL 
DOTASSI UM 
SELENIUM 
SILICON I SILVER 

A 

Resull 
15,400.0C 

3.0C 
20.7C 

236.0C 
34.2C 
7.4c 

13.800.0C 
131 .OC 

9.5c 
221 .oc 

12,600.0C 
83.8C 

8.5C 

217.00 
2,620.00 

- 
C - 

U 
B 

B 

1.70 B 

5.90 U 

24.50 
1,570.00 

904.00 
83.40 

Units 

Erro 
c 
Methoc 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
cv 

- 

- 

m g w  

QNQC 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 

- 

Units : mg/Kg 

Error[ Mejhod 1 QAlQC 
P REAL 
P REAL 
P REAL 
P REAL 
P REAL 
P REAL 
P REAL 
P REAL 
P REAL 
P REAL 
P REAL 
P REAL 
P REAL 
P REAL 
P REAL 
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U n i t s  mg'Kg Sample No A643801 

BARIUM 
BERYLLIUM 
CADMIUM 
CALCl U M 
CHROMIUM 
SOBALT 
COPPER 

MAGNESIUM 
MANGANESE 
MOLYBDENUM 
NICKEL 
POTASSIUM 
SELENIUM 
SILICON 
SILVER 
SODIUM 
STRONTIUM 
THALLIUM 
TIN 
TITANIUM 
URANIUM 
VANADIUM 
ZINC 
MERCURY 

Sample No : A643901 

Sample No : A644001 

Units : mg/Kg 

Errol 

Units : mg/Kg 
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Sample No A644001 

ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCl U M 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
LlTH I UM 
MAGN €SI UM 
MANGANESE 
MOLYBDENUM 
NICKEL 
P OTAS S I U M 
SELENIUM 
SILICON 
SILVER 
SODIUM 
STRONTIUM 
THALLIUM 
TIN 
TI TAN I U M 
URANIUM 
VANADIUM 
ZINC 
MERCURY 

Sample No : A644101 

- 
Analyte 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
LITHIUM 
MAGNESIUM 
MANGANESE 
MOLYBDENUM 
NICKEL 
POTASSIUM 
SELENIUM 
SILICON 
SILVER 
ISODIUM  STRONTIUM 

13.00 
329.00 

13,800.W 
147.00 

10.40 B 

6.10 B I 2,900.00 
261 .OO 

31.70 
1,990.00 

543.00 
83.90 

Units 

Erro 
- 
Methot 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
CV 

- 

- 

mg'Kg 
P 

QNQC 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 

__I__ 

Units : mg/Kg 

s 
K tAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
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Sample No A644101 Units mg/Kg 

Sample No : A644201 

ARSENIC 
BARIUM 
BERYLLIUM I CADMIUM 
CALCl UM 
CHROMIUM 
COBALT 
COPPER 
'RON 
LEAD 
LITHIUM 
MAGNESIUM 
MANGANESE 
MOLYBDENUM 
NICKEL 
POTASSIUM 
SELENIUM 
SILICON 
SILVER 
SODIUM 
STRONTIUM 
THALLIUM 
TIN 
TITANIUM 
URANIUM 
VANADIUM 
ZINC 
MERCURY 

Sample No : A644301 

I 953.00 
86.10 

442.00 B 
94.10 
11.4OYU 
40.10 
72.40 

416.00 
31.60 

652.00 
1.60 

' 

Units : 

- 
Erro 

_I 

Methot 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
cv 

F 

m m g  

m - 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 

Units: mg/Kg 
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SarnDle No A644301 

Analyte 
BERYLLIUM 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
LITHIUM 
MAGNESIUM 
MANGANESE 
MOLYBDENUM 
NICKEL 
POTASS I U M 
SELENIUM 
SILICON 
SILVER 
SODIUM 
STRONTIUM 
THALLIUM 
TIN 
TI TAN I U M 
J RAN I U M 
JANADIUM 
ZINC 
UERCURY 

Sample No : A644401 

BARIUM 
BERYLLIUM 
CAD MI U M 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
L €AD 
LITHIUM 
MAGNESIUM 
MANGANESE 
MOLYBDENUM 
NICKEL 
POTASSIUM 
SELENIUM 
SILICON 
SILVER 
SODIUM 
STRONTIUM 

!I 

15,100.00 
114.00 

196 00 
12,000.00 

134 00 

2,810.00 
I l l  00 

26 40 
1,910 00 

1,520.00 
91.20 

334.00 B 
92.10 
11.10 u 
30.70 B 
87.10 

287.00 
50.90 

489.00 

720 B 

11 30 8 

3.80 B 

6.40 U 

4 201 

156..001 
26.50 

14,600:OO 
42.50 

Units rng!Kg 

Errorl~MethodllOA Q C  
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 

Units : mg/Kg 

Errol QNQC 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
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Units mg/Kg Sample No A644401 

Sample No : A644908EB Units : mg/Kg 



Appendix A2 
Ryan's Pit Excavation - Analytical Data 
'CLP Metals 

Sample No ' A643405 

/ '  A I a I y te 
'A !.UMI N UM 

' j  iNTlMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 

I E K & Y " M  
COBALT 
COPPER 
IRON 
LEAD 
LITHIUM 
MAGNESIUM 
MANGANESE 
MOLYBDENUM 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
STRONTIUM 
THALLIUM 
TIN 
TITANIUM 
URANIUM 

' VANADIUM 

IIMERCURY 
ZINC 

Resul 
187 OC 
19 oc 
80.0C 

922.0C 
4.4c 
3 7c 

81,600.0C 
4 oc 
7 1c 

11.1c 
25.9C 
35 oc 
6 I C  

4,150.0C 
663.0C 

9.4c 
10.80 

3,920.0C 
38.00 
3 00 

1,420,000.00 
268.00 
66.00 
16.00 
2.10 

3.00 
308.00 

0.20 

97.00 

- 
C - 

E3 
U 
U 

B 
B 

U 
B 
B 
6 
U 
B 
B 

B 
B 
B 
U 
U 

U 
U 
B 
U 
U 

U 

Sample No : A643502D 

Analyte 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERY LLI U M 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
LITHIUM 

MANGANESE 
MOLYBDENUM 

MAGNESIUM 

NICKEL 
'POTASSIUM 
SELENIUM 

STRONTIUM 

Page 1 

Uni ts ,  u g L  

P REAL 
P REAL 
P REAL 
P REAL 
P REAL 
P REAL 
CV REAL 

Units : uglL 
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Sample No A6435020 Units uglL 

Sample N o .  A643702 

Analyte 

ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCl U M 

T i i E K E M  

'RON 
LEAD 
LITHIUM 
MAGNESIUM 
MANGANESE 
MOLYBDENUM 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
STRONTIUM 
THALLIUM 
TIN 
TITANIUM 
URANIUM 
VANADIUM 
ZINC IMERCURY 

Sample No : A643802 

Units ug/L 

QA/QC r 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL - 

Units: uglL 
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Ryan's Pit Excavation - Analytical Data 
TCLP Metals 

Sample No A643802 

.ha Iy  te 
CADMIUM 
CALCIUM 
CHROMIUM 
COBALT 
COPPER 
IRON 

MAGNESIUM 
MANGANESE 
MOLYBDENUM 
NICKEL 

SELENIUM 
SILVER 
SODIUM 
STRONTIUM 
THALLIUM 
TIN 
TITANIUM 
URANIUM 
VANADl UM 
ZINC 

POTASSIUM . 

Sample No : A643902 

ARSENIC 
BARIUM 
BERY LLlUM 
CADMIUM 
CALCIUM 
CH ROMl UM 
COBALT 
COPPER 
IRON 
LEAD 
LITHIUM 
MAGNESIUM 
MANGANESE 
MOLYBDENUM 
NICKEL I POTASSIUM 
SELENIUM 
SILVER ~ I SODIUM 
STRONTIUM 
THALLIUM 

Ti TAN I U M 
J RANI UM 

35.0011 5.70 B u 
13,300.00 
1,230.00 

9.00 u 
17.00 B 

' 2,930.00 B 
38.00 U 
3.00 U 

1,360,000.00 
770.00 
66.00 U 
40.50 B 
2.00 u 

97.00 U 
3.60 B 

796.00 

19.30 
201,000.00 

Page 3 

Units uglL 

Err08 
- 
PA et hoc 
P 
F 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 

- 4 

QAJQC 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 

Units : ug/L 

REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
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Sample No A643902 Units ug/L 

Sample No A644002 

YICKEL ,:t':IUM SELENIUM 

USODIUM 
STRONTIUM 
THALLIUM 

Sample No : A644102 

696.00 0.20 I u 

Err0 

BARLM 
BERYLLIUM 
CADMIUM I CALCIUM 

2.40 B I 536.00 

43.30 
371,000.00 

101 B 

Units : ug/L 

19.( I ARSENIC. I 80.00ll.J I 
ANTIMONY 

CHROMIUM 15.201 
COBALT 
COPPER 

- 
Methoc: 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
cv 

v 

- 

QA/QC 
WAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 

Units: uglL 

P REAL 
P REAL 
P REAL 
P REAL 
P REAL 
P REAL 

REAL It: REAL 
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Ryan's Pit Excavation - Analytical Data 
TCLP Metals 

Sample N o .  A644102 

knalyte 
LEAD 
LITHIUM 
M AGN ESI U M 
MANGANESE 
MOLYBDENUM 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
STRONTIUM 
THALLIUM 
TIN 
TI TAN I U M 
URANIUM 
VANADIUM 
ZINC 
MERCURY 

Sample No : A644202 

Analyte 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 
CH ROMl U M 
COBALT 
COPPER 
IRON 
LEAD 
LITHIUM 
MAGNESIUM 
MANGANESE 
MOLYBDENUM 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
STRONTIUM 
THALLIUM 
TIN 
TI TAN I U M 
URANIUM 
VANADIUM 
ZINC 
MERCURY 

4 5 0  B 
10,400 00 

1,440 00 
9 0 0  u 

46 50 
3,350 00 B 

3800 U 
3 0 0  U 

1,430,000 00 
755.00 
66.00 U 
16.00 U 
2.00 u 

9700 u 
4.30 B 

1.680.00 

Page 5 

Units hg/ L 

Error 11 Met hod 11 Q AI'QC 
1-1 REAL 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 

REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 

29.60 
264,000.00 

Units 1 ugIL 

Errol 
- 
Methoc 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
CV 

- 

- 

am??- 
mi-= 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
REAL 
I 
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Ryan's Pit Excavation - Analyttcal Data 
TCLP Metals 

Sample No ' A644302 Units ug/L 

Analyte 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCl UM 
CHROMIUM 
COBALT 
COPPER 
IRON 

- 

.. . . 

LEAD 
LITHIUM 
MAGN ES I U M 
MANGANESE 
MOLYBDENUM 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
STRONTIUM 
THALLIUM 
TIN 
TITANIUM 
JRANl UM 
dANADIUM 
ZINC 

11 MERCURY 

H Analv te 

ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCl UM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
LITHIUM 
MAGNESIUM 
MANGANESE 
MOLYBDENUM 
NICKEL 
POTASSIUM 
SELENIUM 

Resuli 
11900 
19 00 
80.00 

536 00 
2 60 

15.80 
267.000 00 

6 90 
21 70 
11 70 

161 00 
35.00 
6.10 

15.100.00 
947 00 

9.00 
20. IO 

4,230.00 
38.00 
3.00 

r ' 6  B B 

U 
B 

U 
B 
B 
U 
U 

1,400,000,00 
776.00 

,230.001 0.20 u 

Sample No : A644402 

Result 

19.00 
80.00 

698.00 
9.70 
6.90 

325,000.00 
5.70 

119.00 

8.60 
7.20 
12.00 
35.00 
6.50 

1 8,800.00 
765.00 
9.00 
10.00 

r ~B B 

8 
B 
U 
B 

U 
U 

4,820.00 B 
38.00 U 
3.00 U I 1,380,000.00 

805.00 

Units: ug/L 
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Sample No A644402 Units ug/L 



Appendix A2 
Ryan's Pit Excavation - Analytical Data 
Radionuclides 

URANIUM 235 
URANIUM 233/234 
PLUTONIUM 239/240 
4MERICIUM 241 

Page 1 

Sample N o ,  A639903 Units . pCi/g 

Sample No : A640003 Units : pCi/g 

AMERICIUM 241 

Sample No 1 A640103 Units : pCi/g 

Analyte 

GROSS BETA 
URANIUM 238 
URANIUM 235 
URANIUM 2331234 
PLUTONIUM 2391240 
AMERICIUM 241 

Analyte 

GROSS BETA 
URANIUM 238 
URANIUM 235 
URANIUM 2331234 
PLUTONIUM 2391240 
AMERICIUM 241 

0.151 
0.16 
0.151 
0.16 

Sample No : A640203 Units: pCi/g 

Analyte I Result1 C I Q I 
GROS S ALPH A I 25.001 1 1 

16.00 
0.08 
0.02 
0.08 
0.01 
0.01 

REAL 
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Sample No A640303 Units PClkI 

GROSS BETA 
URANIUM 238 
URANIUM 235 
URANIUM 2331234 
P L UT0 N I U M 2 391240 
AMERICIUM 241 

Sample No : A640406 Units : pCi/g 

PLUTONIUM 2391240 
AMERICIUM 241 

1.16 
0.04 
1.13 
0.02 

-0.01 

0.07 
0.01 
0.07 
0.01 
0.01 

QA/ac - 
REAL 
REAL 

Sample No : A640503 Units : pCi/g 

'URANIUM 233/234 
PLUTONIUM 239/240 
AMERICIUM 241 

Sample No : A640603 Units: pCi/g 

Analyte 
GROSS ALPHA 
GROSS BETA 
URANIUM 238 
URANIUM 235 
URANIUM 233/234 
PLUTONIUM 239/240 
AMERICIUM 241 
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Sample No A640603D Units , pCilg 

PLUTONIUM 2391240 

Units P C 4  Sample No A640703 

Sample No : A640803 Units : pCi/g 

URANIUM 235 
URANIUM 2331234 
PLUTONIUM 239/240 
AMERICIUM 241 

Sample No : A643107 Units: pCi/g 

I URANIUM 238 R URANIUM 235 
URANIUM 233/234 1 1.081 I 1 0.671 I 
PLUTONIUM 2391240 0.15 0.03 I AMERICIUM 241 0.05 0.03 
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Sample No A6431070 Units Pcllg 

PLUTONIUM 2391240 
AMERICIUM 241 

Sample No : A643405 Units ' pCi/g 

URANIUM 2331234 
PLUTON I U M 239/240 

Sample No : A643702 Units : pCi/g 

URANIUM 2331234 
PLUTON I U M 239/240 
AMERICIUM 241 

Sample No : A643802 Units : pCi/g 

URANIUM 2331234 
PLUTONIUM 239/240 
AMERICIUM 241 
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Sample No A643902 Units P C 4  

URANIUM 235 

Sample N o .  A644002 Units : pCilg 

URANIUM 2331234 
PLUTON I U M 2391240 

Sample No : A644102 Units : pCi/g 

Sample No : A644202 Units : pCi/g 

URANIUM 2331234 
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Sample No A644302 Units pCi/g 

PLUTONIUM 239/240 

Sample No : A644402 Units : pCi/g 

*, 

PLUTONIUM 239/240 

Sample No : A64444020 Units ; pCi/g 

PLUTONIUM 239/240 
AMERICIUM 241 



APPENDIX 2 

Ryan's Pit Debris Treatment Equivalency Information 



UNITED STATES ENVIRONMENTAL PROE(::TION AGENCY 
W k S k P G T O ~ ,  U.C. 20460 

NOV 2T 1996 

Dr. Gail Hill 
A o t h g  Lead, Regulatory Liaison Group 
Department of Enrrgy, Rocky Flats Field O f f i c e  
P.O. Box 928 
Golden, Colorado 80401-0928 

Dear Dr. H i l l :  

vafent trcaawtm(nBT) as authorized by 40 CFR 268.42 (b) for 120 
cubic yards of thernally desorbed debris that resulted from the 
clean up of traneher number T3 and T4 us wall as the Ryan's Pit 
a t  y o u  R o c k y  Flats  facility in Golden, Colorado. 

conversations botwern m. JosQ E. Labiosa of my staff and 
Ms. Jean Lillich of $PA Region 8 ,  EPA is conditionally approving 
the request for a aET. The managanent of debris described in your 
lat ter  of Septamber 18,1996,  appears to meet thm p m v i d o n s  in 
the 40  CFR S 268,45(b) (1)&(2) and(d) (1)&(11). 

data syBggrtlna ' that ather hazardous waste characteristics suah 
as ignitability, corrasiv 
( e .  g. leachable metal&) ar 
requiring that you submit 

-;k supportinzJour camgz;~ax16;s w i  
NOk-'G8, -< pa qcr 5 ,  Replacement meat?ner!t Standarda discussion and 
Table 4 
cb3iiZed w i t h  this RET.' 

EPA has reviewed your request for a ride- ' tiaa of q u i -  

Baaed on the information provided in your application and 

This is aonditlonal on your sutrmit:talto EPA Region 8 of 

ox: a list of docummkh thz~ can support how you have 

Compliance w i t h  these standards does not relieve the 
facility from cmplianoe with any other applicable treatment 
standarb assoo~atud w i t h  L?ds waste. T h i s  standard does not 
replace any ather apglicabla federal, state ,  or local require- 
ments as specified in the facility's waste analysis  plan.  

I 

. .  . I , .  



Enclosed you w i l l  find our determination on your request. 
If you need further assigtanae, pleaere contact m. J O S ~  E. 
Labiosa, Chemical Engineer, Waste Treatmen% Branch. m. Labiosa 
can be reached a t  (703)308-8464 or via ernail at “Labiosa.Joso 
@epamail. epa. go+. 

Sfnserely yours, 

Shap iro , Direct or 

Enclosure W 

cc: Jim Thompson, OECA 
Steven Silverman, OGC 
Jeatl Lillich, EPA Region 8 



. .  

. .  
, .  . . . .  

! 

t 
D&addn of Esnipalent Trehment 

40 CFR 8 268,42@) . 
Notifimtion of Acceptance 

NoWcation Number: osFJ-DF6)12 .lQwlA 

,Requesting Facility: Umted States Department of Energy 
Roclcy Fhts Envirommbl Technology Site 

. .  . .  ., .* 
, .  . .  

Fadiiy -Address: P.O. Box E 3 ,  Goldm, Colorado 804-02-0928 i 

%PA FaCnrQ ID fi; .. . , .  : C07890010526 
. .  , .  

(303) 966-3305 



which are associaad with the TC Organic wastes identified in T3, T4, and the Ryan's Pit. (See 
below: (1) Table 1 for a list of FOOl a d  
organics; and (3) Table 3 for a list of potential unde;rlying bar.ardou copt i thm in T3,, T4. 
and the Ryan's Pit.) 

wnssruents; (2j Table 2 for a list of TC 



. .  
. .  

i 

' .  . 

. .  

- _  . . ._ -. . - - - ~- 

m the 40 CER @68.40 and 8268.48. (SPA Tal?& I, 2, and 3 for a list of h o u s  waste 
coastituents identified in DOE'S Plans of Action Memoranda for T3, T4; a d  thb Ryan's Pit.) 

Previously Applicable k tmmt  Standard for Which Eqaivalmcy is Gked :  
I 

Ryan's Pit 
P 

FOOl 

Physical Porn 
. 1  

, e .  

. . .  ... . , 
. ,  

. .  , .  

1: . . .  . . , . 
. !  

. .  . 
. .  . 

Nonwasaewaters' . 

. .  
, i .  . ' . .  

1 . . * - . * l _ . . . t  .... . . .  . .  . .- 
, .  ' , . ", . 

I .  . .  

. .  

.. .. . 

m 

. ~ . 

'0 
. ,  

. I  



rl) 

Nonwaswwam I 

i. . . 

4 
1 -  

. I  



t .  f 

. . .  

, .  

. .  

Table 3' 
Potential Underlyins Hazardous Organic Constituents of C o n m  

r ~3azarcious Constintents 

I . + I ll 

, a  .. , . .  , .  
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Compliance with these standards does mi relieve the facility from compliance with any other 
applrcable wcxtmcm standards associated with this waste under otkr provisions in the 40 CFR 
268. Tlmc ~epla~anent stamla& do xtot replace any other applicable federal, state; or locat 
requircmencs Bs specified in the facility's waste analysis plan. I 

* -  

Table 4 -" 
KV lnfmmatfon I- to want C o m p b c e  with this DET. 

t .  

waslewatcrand ' 
on of debris mcct 



Anthorides nnd Refeream: 

states: "Any person may submit an applicaticn tc~ tbe Admiai!.trator demonmating that an 
alternative treatmat methcd can achieve z m m x e  of perfwru.tuz equivalent to that 
achievable by merhods specified m paragraph (a),(c), and (d) of tbis section. The applicant 
~pust submit information demonstmting tbat his mrment method is in compliance with 
federat. state, and locat requimncuhr and ia protective of human health and the emironmcnt. 
On the basis of s;fh informaton and any other available informah, thi Adminishtrdt~~ may 
approve the usc of thc dtcmative treatment method if he finds that thE alternative trealtment 
method provides a mtaSurc of  perform^ equivalent to that ;icbieved by mkaods specified in 
paragraphs (a), (c), and (d) of this Section. Any approval must be stated in writing and may 
contain such provisions and condidom 88 the A-or deems appropriate. The person to 
whom such approval is Issued xust comply with all.limitafim:r amtaxed insucha 
determination. " This. provision was further clariAod in the p r d k  for the Land Disposal 
Rcmktions for Third Third Scheduled Was=; Fmnl Rurc (55 FR 22536 (June 1, 1990)) as 
follows: "When EPA requirw the use of a kchml~gy (or tcch.nologies), a generator or 
treater may drmomaau that an altmtativc tkhmmt method can achieve the cquivdent level 

danonStration is both wastwpcifz and simspcific and may be based on: (1) The 
developmcrd of a conCentrarion based &tandard that utiEm a s m g a t c  or indicator compound 
that guaames effective tcmfumnt of lhc ?xmrdous cdtuextts; (2) the development of a new 
analytical method for qumH)4q the hazardans cons-; a d  (3) mtx demonstrations of 
equivalence for an alteamtivc U of tmitmnt bsscd orr a BtatISticlrl coD1p8tisop of 
technologies, hchuibg a comparisonof sp&k design and ol&g parametm. 

%- This Il- a 'on of Equivalent Treatment is h accordanct with 40 CFFt 268.42@) whch 

of perf- as ihat of thc spcciflt4 trearment method [&.CFR 2&8.42@)], this 

.. . .  
A#&meni%. , ' 

, .  
. .  . \. . .  , . .  ... . . . . .  

I 
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Appendix 1 

Regulatory Liaison Group, DOE'S Rocky mat Office, to Mike Shapb, Director of KPA's Office 
ofSolld Waste, Weshingtoi DC. ('Ih mdosurts: (1) Equiwilent TeGhaology Appmvd 
httswnt to the 40 CFR §268.42@) for Mris Treated by Thetnlal Desorption (4 pagcss) and 
(2) Eqhlent Technology Approval prirsuaat to 40 CI;R $268 42 @) .for the h c L y  Flats 
Environmental Technology She Deb& Treated By Thermal Dasorption. 

(021 April 2,1996, DOE'S &er from Dr. Bob A N  Group Lead Stakeholder and 
Environmbrrtal Liaison of DOE'S Racky Fhts Filed Offlm to Mr. Tim RehdQ of USEPA bgba 
8, Dmer , color ado^ regardiag Proposed Action Mimaraudurn for the Source Removal at 
Trench I3 and 14, MSSs 110 and 1€1.1. (One erlclostm.) 

p3] November 6, i996 (ari@ndIy stamped 10/30/96) Hap~rdA&~ii  B i ~ f f i t i ~ P  ' 

Mworandum and DRA3T.ModifScation of the Corrective Action Section of tbc Operating 
Pwnit for e Ftrts Ewimnmmtrl Tdnobgy Site ( n b  p a p  plus one page Alfadmmt 
titled: T h e  Mors D d d  and Compltie Operating and Manitoving Parkmetem Should 
Include:" ). 

[04] 
IEfSSs 110 and h . 1 ;  (Reviiian 3) €h& Flats EtlVir0-l T d l o g y  S€&, BNER-96 
002O.uN, prepared 

[OSJ 
Trencbw T-3 and T4 XHBSaallB and 111.1, (Rcvish 2)'Row Flaia lWimmmW 

May 29,1996, FieId.Simpling plan for fha Soarcs Rutwvd at Trmchea T-3 and T-4 

R o e  Mcn,w&in .mediation Sariccs, 1JI.C. and.Kak Rill Company. 
b -  
1' 

Ma'rch 243,1996, Proposed Ahion M&&dum for the Source Rcmaval at 

Tcchnatogy Site, lILF/ER95-111.UN, maredby Iiodry MaoId~Remcdisrtion gcrviccs L.L.C. 
aadKaiseIrmcompany. 

. .  I 

1061 
T-3 and T-4 I H S u  110 and 111.1, @&Sion 1) Rodq Flats l5nvironmental T ~ l o g y  Site, 
EF/ER-9SllLTJN, prepand by Rocky Eoiontain Remediation Services, L:L.C. and Kiscr  Hill 

Jpaaalg 1996, Propod Acdan Memorandum for 4 he Sou& Removat' at Trcuchcs 

hmpaay. 

[07J 
E ~ o ~ ~ ~ o ~ ~ ~ ~ ~ ~ ~ ~ , K o c k y ' F l a t s t o E d r . M a r t i n ~ U S H P A  
Regla VIU, and h k  Joe SchicWh, Unit Len&, Hkanim Wasto Control Program, Colorado 
Deparm#at of Public Wth and the Environment, regarding the submittal of a docurnuat 
titled: 
Hazrvdwr S h a  S b  109, Byrw'r Pit, in Operable Unit 2 at t h e m ,  Flm 
E~viro~cntrl  Tcehology Site.. I 

[OS] 

A u p t  25, 1995, lcrttsr h m  Mt. Steven W. slam, 1.G. Project Cootdtnator fbr the 

Proposed Actiop Manomdurn (PAM) for the Remediation of hdkidual 

kugaat 24,1996, dmment  tHkd: ?Final Pmpostd Action Memorandum (PAM) 

8 *  
I .  

.. .. 
i :. ' 

. .  

. .  . .  . .. . 



for the Remediation of Individual WazArrlous Substance Sile 109, Ryan’s Pit, in Operable 
Unit 2 at the Rocky Flab Environmental Technology Site”, Revision 5- document control 
No. RFLER-95-0097.UN, prepared by Rocky Mountain Remedial Services, L L C  

8. EPARmk n 8 and St& of ch!omcb’s co*rafau*: 

[OS] 
EPA Rqjiorr 8, Denver, Colorado to Mr. Steven Slam, Department of Energy, Golden 
Colorado, regatdiag a p p d  of the April 2,1996, aubmittai (96DOE-09490) of the revised 
Proposed Action Memorandam (PAM) for the Soowe Runovd at Trenches T3 and T4, 
IHSSS 110 and 111.1. 

[lo] September IS, 1996 thraugh October 30,1995, State of Colorado Public Notice for 
Pennit Modification to allow storage and treatment ofwntamiwded Soils from the excavation 
activities at Individual Bpzprdous Substance Sites (YXSS) 109 at Opemble Unit 2 -Le. 
Ryan’s Pit -a dbpd &e for orgatric chmhals from approhakly 1966 to 4970. (Also 
attached: 11/06/96, Proposed Action Modfifica~on Mernomdum and DRAFT M ~ d i f i ~ i t i ~ ~  
of the CortcCtFv * e Action Scctioa of the Operating P m i t  for row Flab Environmental 
Technolm Site (nine 
Cornpl&c Oparrting and Modtoring Paramctws Should 

[Ill 

Coloradd, rcgadug 4pptowl afthc Rwkd Held YarnplIng Y h n  Bwiaian 3 and dated May 
29,1996 (RF/1ER1966200, fof the Source Runwd at ~ d 1 a  T3 and T4; IHSSs 110 and 
11 Ll. 

[I21 
EPA Region 8, Denver, Colorado to Mr. Steven Slate4 Deprtrmt of Boergy, Golden 
Colorado, regardhq q p d  oftha April 24,1996, smbrnittal(9&DOEo9961) of the 
Modifi~tlon to the Proposed Actiod Memomdarn (PAM) for the Source Removal at 
Ryan’s Pit, IHSSs 109. 

[13] 
(PAM) and Sampling Plan Analpis (SAP) for IEXSS 109 (R~uI’s Trench, Openbk Unit 
No. 2. This August 9,1995, coaditiond approval letter was from Mr. Martin Hestmark, 
Rocky Flats Project L d a  for the,USEPA Region Wr aad Mr Joe Schieffalin, Rocky Rats Urut 
Lcader, Haznrdourr ‘Waste control Prograb, Coloxado Departmcut af Ptiblic Heaklth and the 
Ea*nmoat to Mr. StFvcn Slate of U.S. Deparmcnt of En8rgy, Roeky Flats, Colorado.) 

April 30,1%J6, L4tter h m  w. T3n hheder. EPA Minager for Rocky FIats Projezt, 

pfus opt pagt Attachmeat titled: %e More D d t d  and 
). 

June 24 1996, Letter fjrom Mr. T i m ~ ,  EPAManaga for Flats Roject, 
EPA w n  8, Denv#, coforado to Mr. Stevbn Skq D e p a r t l a  Of En-, Golds 

May 22,1996, Letter h m  Mr. Tm Rsbeder, EPA Manager for Rocky Flats Projeq 

Augaot 9,1995, conditional approval letter for the hUp08ed Action Memorandum 

.~ ~ - -.. . .... . - ., . .  
, , . , . . , . . i. .. : . .  . , 

9 

. .  
i 



APPENDIX 3 

Radiological Data and Agreements Supporting 
Return of Ryan's Pit Soil to the Original Excavation 



KAISER 4 HILL 
C O M P A N Y  

INTEROFFICE MEMORANDUM 

DATE: August 20, 1996 

TO: M.C. Broussard, RMRS Accelerated Actions Manager, Bldg T893B, X6007 

FROM: R. S. Tyson, Radiological Engineering, Bldg T690B. 

SUBJECT: REPORT OF RESULTS FROM GAMMA RAY SPECTROSCOPY 
PIT SOIL - RST-014-96 

Radiological Engineering (RE) was tasked with perfoming gamma ray spectroscopy of the 
remediated soil from Ryan's Pit to ascertain whether this soil could be returned to the ground 
following treatment for volatile organic constituents The treated soil was sampled in accor- 
dance with the project Sampling and Analysis Plan (SAP), and thirty-three 250ml samples 
contained in plastic jars were transferred to the custody of RE for analysis. The samples were 
weighed and the weights recorded, and net weights of the soil calculated 

Gamma spectroscopy measurements were acquired in accordance with RE Procedure 4-WO3- 
REP-1401, Operation of the Gamma Spectroscopy Systems. This procedure provides the 
guidance to perform measurements in various geometries and system configurations. 
Additionally, the equipment used for data acquisition was previously calibrated and character- 
ized in accordance with procedure 4-R29-REP-1402, Routine Characterization of a High Purity 
Germanium Detector (HPGe). This process included characterization and calibration for the 
geometry of 250ml plastic sample jars. 

The system utilized for acquisition of data was an EG&G Ortec Lo-& HPGe detector coupled to 
an EG&G NomadTM 92X multichannel analyzer, The microprocessor used was a Compaq 
386S/20TM laptop computer. EG8G Ortec Maestro IIrM software was used for data collection. 
and the Environmental Gamma-Ray Analysis Software (€GAS) was used for data reduction 
and analysis. 

Data Collection Methodology 
After calibration of the instrument. a 3600 second background measurement was performed so 
as to be able to subtract any natural radiation contributions from the acquired data. Then. a 
sample jar was placed 1 centimeter (cm) from the face of the detector. and a 3600 second 
acquisition was performed of the sample. Once collected, the data was transferred to the 
€GAS software for analysis. 



M. C. Broussard 
August 20, 1996 

Page 2 of 2 
RST-O 14-96 

Results 
Photopeaks, or energy lines corresponding to the normal mixture of naturally occurring 
radioisotopes were present in the spectra, and corresponded to typical levels of activity in the 
background measurements. Additionally, photopeaks were identified above background for the 
following isotopes: Uranium-235 ('%), Uranium-238 (238U), and Americium-241 ('"Am). Based 
on empirically established ratios of '"Am to Plutonium-239/240 (23snroPu) of 1 to 5, a concentra- 
tion of 23w40Pu was calculated and included in the summary report provided as Attachment 1. 
Also, since there was no detection of the isotope Uranium-234 a Minimum Detectable 
Activity (MOA) value for the detector used was calculated and included for computational 
purposes in Attachment 1. Provided as Attachment 2 are the individual data analysis reports 
for each of the thirty-three samples. 

Summary 
Attachment 1 provides a summary report of the acquired data after analysis, including sample 
weight, activity per unit mass of each isotope, ratios of individual isotope concentratlons to 
approved TIER I and TIER II concentrations for return to the ground, and the sum of the ratios 
of the isotopes to the TIER I and TIER II levels. 

Based on the values of the individual isotopic ratios and the s u m s  of the ratios, the soil from 
Ryan's Pit represented by these samples may be returned to the trench in accordance with the 
project Proposed Action Memorandum (PAM). Please contact me at extension 81 72 or on 
digital pager 7982 with any questions regarding this matter 

Concurrence: 

rst 

Attachments 
As stated 

cc (w/o Attachment 2): 
J. L. Anderson 
6. P. Colby 
R. S. Roberts 
A. K. Sieben 
A. M. Tyson 



GAMMA SPECTROSCOPY ANALYSIS 
RYAN'S PIT SOIL 

TR00506RM 

TR00507RM 
TR00508RM 

tR00509RM 

TR005 1 ORM 

M C. Broussard 

Attachment 1 
Page 1 of 1 

RST-014-96 

311.80 1,24960 225.00 5.81000 1,030.00 5,150.00 4.01 0.72 18.63 3.30 16 52 

290,20 1.24960 38700 9,900.00 2.51000 12.550.00 431 133 34.11 865 43 25 

269.80 1.249.60 511.00 lCJ,800.00 2.690M) 13,450.00 4.63 1 89 40.03 9.97 49 a5 
298.80 124960 53000 10.700.00 2.63000 13.150.00 4 18 1 7 7  35.81 8 8 0  44 01 

326 i o  1.24960 330.00 i i.~x).oo 3,14000 i~.700'.00 3.83 1 or 35.57 9.63 48 14 

I I 

TR00505RM I 321 701 1.249 601 338 001 7.510 001 1,550 001 7,750.001 3.881 1 051 23.341 4 821 24 09 

TROOSl 1 RM 

fR0051 2RM 

TR00513RM 

32020 124960 512.00 12.50000 5.440.00 27.200.00 390 1.60 39.04 1699 84 95 
335.90 1.24960 402.00 9.710.00 3,490.00 17.450.00 3.72 1.20 28.91 10.39 51 95 
335 30 1.24960 335.00 10,00000 3.54000 17.700.00 3 73 100 29.82 1056 52 79 

TR005 15RM 

TROOS16RM 

TR005 1 7RM 

TR005 18RM 

TR00519RM 

314.00 1,24960 390.00 7.94000 1,98000 9.900.00 3 9 8  124 25.29 631 31 53 

277.80 1.249.60 285.00 9,17000 4,130.00 20.650.00 4.50 103 33.01 14 87 74 33 

31510 124960 32400 a.07000 2.22000 i i , iw.oo 397 103 2561 705 35 23 

361 u) 1.249.60 201 00 6.870.00 1,630 00 8.150.00 4 79 1 08 20.31 6.24 31 21 
29020 1,24960 23400 447000 89800 4.490.00 431 0.81 15.40 309 15 4 7  

i- fR00520RM I 257 901 1,249 601 259 001 4220.001 744 001 3,720.00) 4 851 1.001 16.361 2.881 14 421 

TR0052 1RM 

TR00522RM 
rR00523RM 

26410 1,24960 21200 294000 706 00 3,530.00 4 73 080  11.13 267 13 37 

348.00 1,249 60 193.00 380000 116000 5,800.00 3.59 0.55 10.92 3 33 16 67 

343 MI 1.249.60 284 00 5240 00 161000 8.050.00 3 64 0 83 15.28 4 69 23 47 

f TR00524RM 1 30abOl 1.249601 220.001 5330.001 1980.001 9.9OO.OOl 4.051 0.711 17.261 6.411 32 061 

TR00525RM 

TR00526RM 
TR00527RM 

TR00528RM 
TR00529RM 

287-10 1,249.60 17400 494000 1550M) 7.750.00 4 35 061 1721 540 26 99 

292 XI 1.249.60 267.00 4640.00 1370.00 6.850.00 4.28 0.91 15.88 4.69 23 44 

281 70 1.24960 266.00 5960.00 l570M) 7.850.00 444 094 21.16 5 57 27 07 

325.40 124960 21700 493000 122000 6.100,OO 3.84 0.67 15.15 375 18 75 

31040 124960 25600 687000 168000 8.400.00 403 082 22.13 541 27 06 

40 291 I 4 171 1051 24881 8061 (95% UCL 

ITER I Value I 2,042 001 136 801 613.901 229 001 2.001 001 
CONC 1 TIER I 0001 0011 004) 0041 0 02 I 
TIER I I  Value I 360401 24 101 108301 40401 353 20 

9 ' i t  [CONC I TIER II I 001l 004) 0231 0201 
. - - - -_ - 

lSum of Ratios for TIER I 0 111 

Sum of Ratios for TIER II 0 60 

(a).The Minimum Detectable Activity (MOA) value of the HPGe detector for U.234 was used for all samples due to 

no detectable activily of this isotope. 

(b)'  The MDA value of the HPGe detector for U-235 was used for sample TR0053lRM due to no detectable 

activity for U-235 in this sample. 

8/20/96. 8:23 AM 
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Department of Energy FELE copy 
ROCKY FIATS FIELD OFFICE 

P.0.BOX 928 
GOLDEN. CQLORADO 804024928 

96-DOE-07980 

Mr. Tim Re hder 
U.S. Environmental Protection Agency, Region VITI 
ATTN: Rocky Flats Project Manager, WWM-RI 
999 18th Street, Suite 500,8WM-C 
Denver, Colorado 80202-2405 

Dear Mr. Rehder: 

The putpose of this letter is to confirm agreements reached regarding disposition of soils 
excavated from Ryan’s Pit and from Trenches T-3 and T-4 at the Rocky Flats 
Environmental Technology Site (RFETS). As you recall, these agreements were reached 
during a meeting hcid on August 28, 1996, during a conference call on the morning of 
September 4,1996, and during subsequent conversations between yourself and Mr. Carl 
Spreng of the Colorado Department of  Public Health and Environment (CDPHE), 

Regarding the Ryan’s Pit soils, data were presented at the August 28 meeting 
demonstrating that these soils, now stored in eleven rolhff containers at RFETS, 
contained levels of radionuclides below the proposed Tier II soil action levels. These data 
are the results of a statistically valid soil sampling program and a summary is enclosed. 
Based upon these data, parties at the August 28 meeting agreed that the Ryan’s Pit soils 
would be returned to the excavation; Kaiser-Hill and RMRS plan to accomplish this in mid- 
September. 

Kaiser-Hill and RMRS presented radiological sampling data for the majority of the soils 
excavated from T-4 (that is, those soils that did not show radiological levels above 
background when surveyed with field instruments) during the September 4 conference call. 
These data (enclosed) showed levels of radiological constituents that were below the 
proposed Tier 11 soil action levels. As per the Ryan’s Pit soil, all parties agree that these 
soils could be returned to the excavation; Kaiser-Hill and RMRS plan to have this 
accomplished by September 9, 1996. 

Considerable discussion took place both on August 28 and September 4 regarding the 
appropriate disposition of T-3 and T-4 soils that exhibited radiological concentrations above 
background (when survey4 with field instruments during the excavation), and which were 
segregated from other excavated soils. Sampling results indicate that about 250 cubic yards 
of this soil, has radiological concentrations that ex& the proposed Tier 11 soil action 
level, but which does not exceed the proposed Tier I soil action level. The parties have 
agreed to the following course of action for these soils: 

those soils that exhibit radionuclides below the proposed Tier II action level will 
be segregated and returned to the excavation per the Ryan’s Pit and T-4 soils discussed 
above; and. 



e, - *? .-- ' 
Mr. Tim Rthder ~ 

96-DOE-07980 
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those soils that exhibit radionuclides above the proposed Tier II action level will 
also be returned to the excavation. They will be deposited in a specific area of the trench 
and will be underlain, and overlain, by a geotextile fabric or similar material for the purpose 
of demarcating these soils should reexcavation be deemed necessary at some point, The 
soils will be coveted with topsoil and their location will be recorded, again to facilitate re- 
excavation if necessary. 

In taking this action, RFFO recognizes, per the May 30, 1996, letter agreement governing 
this project, that use of the Tier I action level as a "putback" level is temporary, pending 
find resolution of the soil action level framework. RFFO also recognizes that if lower 
values are eventually agreed to as soil action levels, these soils may need to be removed and 
addressed in future remedial actions, consistent with the final soil action levels. 

Consistent with our letter agreement of May 30, RFFO believes that this action is 
reasonable based upon the following: 

volatile organic contaminants, and not radionuclides, were the focus of this 
remedial action, and they have been successfully removed from the soils in question (these 
soils would not have been removed on the basis of radiological content alone); 

all soirs proposed for return to the excavation conform to the proposed Tier I soil 
action limit; 

some immediate action is required to place the soils in a more stable configuration 
in order to minimize the need for ongoing management and to minimize the possibility of 
dispersal of the material; 

this action is cost effective as compared to on-site storage (estimated at $13,OOO 
per month, primarily for rental of roll-off storage containers) and off-site disposal 
(estimated at $130,000. plus interim storage costs while awaiting shipment); 

this action poses no substantial environmental risk. Placing these soils back in the 
excavation and covering them with soil minimizes the likclihood of contaminant migration, 
and we regard this as an environmentally beneficial action as compared with storing the soil 
in a stockpile; and, 

should the decision ultimately be made to allow these soils to remain in the 
excavation, this will be consistent with anticipated land use. While the soils do contain 
somewhat higher levels of radionuclides than the other soils returned to the excavation, 
their radiological levels a n  Mow the proposed Tier I values for office worker and future 
residential exposure. Additionally, these soils contain lower radionuclide levels than are 
anticipated to remain following remediation at the nearby 903 Pad and Lip area. 

The agreement of the Dispute Resolution Committee of August 22, 1996, was that put- 
back level decisions should be project specific, and made and explained within the decision 
documents associatad with those actions. The agreement also specified that Decision 
factors to be considered include protectiveness and effectiveness, anticipated future land 
uses, contaminant levels in surrounding soils, and costs. Although agreement on specific 
put-back levels was agrecd on May 30, we believe that we are also meeting the spirit of the 
August 22nd agreement. 



Mr. Tim Rehder 
96-DOE-07980 

3 SEP 1 0  19% 

I acknowledge your belief that due to the site specific conditions at Trench T3, that the 
contaminants being replaced above the Tier II levels may need to be revisited in the future. 
We are confident that the manner in which the soils are k i n g  replaced will not preclude 
such an action. 

Thank you for your assistance in resolving this issue. Please call me at 966-4839 if you 
have any questions. 

Sincerely, 

Steve Slaten 
RFCA Project Coordinator 
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C. Spreng, CDFHE 
S. Tarlton, CDPHE 
M. Dodson, USEPA Region VIlI 
L. Johnson, USEPA Region VIlI 
K. Korkia, Citizens' Advisory Board 
D. Butterfield, RFZII 
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R. Lightner, EM-40, HQ 
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J. Roberson, OOM, RFFO 
K. Klein, OOM, RFFO 
J. Legare, AMEC, RFFO 
S. Olinger, PPI, RFFO 
J. Rampe, PLD, RFFO 
D. Lindsay, OCC, RFFO 


